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The Home Bank of Canada 


Paul Berry, Chief Curator, Currency Museum 


Historically, Canada’s financial institutions have enjoyed 
a reputation for safe, sound, and prudent management. 
On rare occasions, however, spectacular failures have 
occurred, resulting in substantial losses for Canadians. 
The failure of the Home Bank of Canada in 1923 was 
one such case. 


Originally established in Toronto, Ontario, as a building 
and loan society, the Home Bank of Canada was 
chartered in 1903 during a period of heightened eco- 
nomic activity that saw the establishment of several 
Chartered banks in Canada. Yet, on 17 August 1923, 
the bank closed all of its 71 offices in Ontario, Quebec, 
and the western provinces. It subsequently became 
clear that the bank had made sizable bad loans to 
companies in which several of the Bank’s senior man- 
agers had an interest, and the president, vice-president, 
and several directors were arrested and eventually 
convicted of fraud for falsifying the bank’s true position. 
The directors’ convictions were later overturned 
because they had been unaware of the Bank’s real state, 
having been misled by the president, H. J. Daly, who 
died before his trial started, and the former general 
manager, James Cooper-Mason, who died a few days 
before the bank suspended operations. 


In the end, the bank’s assets were insufficient to cover 
its more than $4 million in losses, which wiped out its 
capital and reserve fund and left it with a deficit of 
$1.8 million. Although shareholders had been required 
to pay double liability for their investment, depositors 
received only 25 cents on the dollar from the liquidator 


against sales of the Home Bank’s assets. An addi- 
tional 35 cents was paid to those having deposits of 
$500 or less from a special relief fund approved by 
Parliament in 1925. 


The failure of the Home Bank shook public confi- 
dence, causing several runs on other banks. To shore 
up public faith, the Ontario government announced 
that it had made a sizable deposit in the Dominion 
Bank in Toronto, a move that was recognized as suc- 
cessfully combining prudence and enterprise. The 
long-term result, however, was improved government 
regulation of banks. In 1923, during the debate over 
the revision of the Bank Act, there had been calls for 
greater public scrutiny of bank activities, but no action 
was taken then, since it was believed that the controls 
in place were adequate and that such oversight could 
not be executed efficiently. 


In response to the failure of the Home Bank, as well as 
to public concern over several other banking matters, 
the federal government established the Office of the 
Inspector General of Banks, a forerunner of the 
present Office of the Superintendent of Financial 
Institutions, with powers to investigate the financial 
affairs of each bank in Canada at least once a year 
and to report its findings to the Minister of Finance. 


The artifacts pictured on the cover are part of the 
National Currency Collection, Bank of Canada. 


Photography by Gord Carter, Ottawa. 
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The Financial Turmoil of 2007-2009: 


selected Essays 





Scott Hendry, Guest Editor 


since the Great Depression began to signifi- 

cantly affect financial markets and real produc- 
tion worldwide. What began in the U.S. subprime 
mortgage market soon propagated to virtually every 
market and economy in the world. The effects of this 
Crisis are still being felt today as economies work to 
regain lost ground. Central banks everywhere, includ- 
ing the Bank of Canada, were at the forefront of the 
policy response to contain, and eventually reduce, 
the effects of the crisis and continue to refine policies 
designed to promote financial stability. 


Genes in August 2007, the worst financial crisis 


This issue of the Bank of Canada Review highlights 
just a small sample of the work done within the Bank 
to help monitor, understand, and respond to the crisis. 


In their article “Bank of Canada Liquidity Actions in 
Response to the Financial Market Turmoil,” Lorie Zorn, 
Carolyn Wilkins, and Walter Engert discuss the 
repeated interventions by the Bank of Canada to 
stabilize the domestic financial system and limit the 
repercussions of the crisis on the Canadian economy. 
They review the extraordinary liquidity measures taken 
by the Bank during this period and the principles that 
guided the Bank’s interventions. A preliminary assess- 
ment of the term liquidity facilities provided by the 
Bank suggests that they were a key source of funding 
liquidity support for important financial institutions 
and, on a broader basis, served to reduce uncertainty 
among market participants about the availability of 
funding liquidity, as well as helping to promote a return 
to well-functioning money markets. 


Alejandro Garcia and Jun Yang examine the significant 
widening of corporate bond spreads worldwide since 
the beginning of the credit crisis in “Understanding 
Corporate Bond Spreads Using Credit Default 
Swaps.” They study default and liquidity risk—the 
main components of the corporate bond spread—for 
Canadian firms that issue bonds in the U.S. market, 
focusing in particular on their evolution during the 
credit crisis. During this period, the liquidity component 
is found to have increased more for speculative-grade 
bonds than it did for investment-grade bonds, con- 
sistent with a “flight-to-quality” phenomenon. For 
policy-makers seeking to address problems in credit 
markets, an important implication of these results is 
that liquidity risk in corporate spreads for investment 
and speculative bonds behaves differently than default 
risk, especially during crisis episodes. 


In the final article, “Agency Conflicts in the Process 
of Securitization,” Teodora Paligorova reviews the 
agency conflicts, or conflicts of interest, between 
participants in the securitization process that contrib- 
uted to the ongoing financial turmoil. Recent evidence 
finds a positive association between the prevalence of 
inferior-quality loans and the growth in securitized 
products. There are conflicting views as to the causes 
of this, but agency conflicts and the lack of incentives 
for originators to screen and monitor the ongoing 
performance of securitized loans were important 
contributors to the problem. The article highlights as 
well the most recent policy measures and potential 
solutions for ameliorating these agency issues. 
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Bank of Canada Liquidity Actions in 
Response to the Financial Market Turmoil 


Lorie Zorn, Carolyn Wilkins, Financial Markets Department, and Walter Engert, Financial Stability Department’ 


e The Bank of Canada intervened repeatedly during 
the recent financial crisis to provide extraordinary 
liquidity directly to financial market participants in 
order to stabilize the financial system. 


e Over this period, the Bank’s traditional liquidity 
framework was expanded in four key areas: terms 
to maturity, amounts, counterparties, and eligible 
securities. 


e New liquidity tools were developed in accordance 
with a set of guiding principles. 


e Although the regular term PRA facility was the 
most heavily used, the availability of all of the 
Bank’s extraordinary liquidity facilities may have 
mitigated market stress and helped to restore 
well-functioning markets. 








* Walter Engert is now with the Office of the Superintendent of 
Financial Institutions. 


efficiency of the financial system, both in 

Canada and internationally. One of the means 
used by the Bank to achieve this goal is to provide 
liquidity to the financial institutions, financial markets, 
and payment, clearing, and settlement systems that 
form Canada’s financial system. During the recent 
financial crisis, the Bank of Canada developed a 
series of new liquidity tools, and used its traditional 
tools as well, to stabilize the financial system and limit 
the repercussions to the Canadian economy. 


a he Bank of Canada fosters the safety and 


At the onset of the crisis, which began in August 2007 
and continued into 2009, global credit markets 
experienced sharp reductions in market liquidity, 
which caused some financial institutions to experi- 
ence considerable trading losses.* Financial institu- 
tions around the world generally became more 
cautious about lending to each other and began to 
hoard liquidity for precautionary purposes. The 
resulting increase in interbank borrowing costs spread 
to other markets. As funding costs increased and 
funding liquidity declined, the capacity and willingness 
of financial institutions to make markets was reduced. 
This contributed to further declines in market liquidity. 
At several points during the period, interbank lending 
and other short-term funding markets ceased to exist 
for terms greater than overnight. As risk aversion 
increased, institutions became reluctant to extend 
credit more broadly, with serious economic implica- 
tions worldwide. 


Given this backdrop, central banks and governments 
around the world undertook a number of unpreced- 
ented actions to stabilize the financial system and 


1 There are three types of liquidity relevant to financial markets. 
Market liquidity refers to the ease with which financial asset 
positions of reasonable size can be traded with little price impact. 
Funding liquidity refers to the ability of solvent institutions to obtain 
immediate means of payment to meet liabilities coming due. Central 
bank liquidity refers to access to money from the central bank. 
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reduce the severity of the ensuing global recession.? 
The Bank of Canada, along with other central banks, 
intervened repeatedly to provide liquidity to financial 
market participants to mitigate the risks of serious 
financial disturbances and improve credit conditions. 
This article is focused on the liquidity actions taken by 
the Bank during this period to ensure that adequate 
liquidity was available to key financial institutions in 
Canada. 


The Bank’s decisions to intervene in markets were 
based on judgments that its actions could reduce the 
liquidity distortions, and that the benefits of alleviating 
financial system dysfunction would outweigh the 
potential costs of taking on additional financial risk 
and creating incentives for moral hazard (Engert, 
Selody, and Wilkins 2008). The Bank’s provision of 
extraordinary liquidity has been guided by the follow- 
ing five principles. 


(i) Intervention should target distortions of system- 
wide importance. 


(ii) Intervention should be graduated, commensurate 
with the severity of the problem. 


(iii) The means of intervention should be well 
designed, using tools appropriate for the problem 
being addressed. 


(iv) Intervention should be efficient and non-distortion- 
ary. 


(v) Measures should be taken to mitigate moral 
hazard. 


The following section reviews the extraordinary 
liquidity measures taken by the Bank to stabilize the 
financial system. This is followed by a discussion of 
how the Bank applied the guiding principles set out 
above. An overview is then provided of how the 
various liquidity facilities implemented by the Bank in 
the past two years were used, including an assess- 
ment of their performance. The final section outlines 
outstanding issues for future consideration. 


2 See Appendixes 1 and 2 for summaries of the initiatives undertaken 


over the 2007—09 period by the Bank of Canada and the federal 
government, respectively, in support of the financial system. A 
summary of the international initiatives, beginning in September 
2008, is available at: <http://www.newyorkfed.org/research/global_ 
economy/policyresponses.htmI>. 

3 All data presented in this article are updated to 30 October 2009. 


Liquidity Measures to Address the 
Financial Market Turmoil 


During the summer and fall of 2007, the worsening 
performance of subprime mortgages in the United 
States led to investor concerns about asset-backed 
securities (ABS) backed in whole or in part by these 
mortgages. These concerns motivated a broad 
repricing of risk, first in the market for structured 
products, but then more broadly in global credit 
markets. Market participants became concerned 
about the financial health of counterparties, particu- 
larly of banks whose capital was perceived to be 
eroding, as trading losses mounted and reintermedia- 
tion from securitized products occurred. This led to a 
significant increase in interest rate spreads and a 
reduction in liquidity in short-term bank-funding 
markets in many countries* (Chart 1 shows spreads 
between the London Interbank Offered Rate (LIBOR), 
the European Interbank Offered Rate (EURIBOR), and 
the Canadian Dealer Offered Rate (CDOR) and the 
rates for overnight index swaps (OIS) in their respect- 
ive regions). There is evidence that this increase in 
spreads, at least in Canada, reflected increases in 
both credit and liquidity risks. (See Garcia and Yang, 
this issue, for evidence using spreads on credit 
default swaps.) 


In Canada, the immediate effects were most acute in 
the market for the short-term debt of banks and 

corporations. The market for asset-backed commer- 
cial paper (ABCP) froze, and Canadian-bank issuers 


Chart 1: Spreads between 3-month interbank offered 
rates? and overnight index swap rates 
Basis points 
400 
350 
300 
250 


2007 2008 2009 


—— Canada —— United States —— Euro area 


a. For the United States, LIBOR; for the euro area, EURIBOR; and for Canada, CDOR. 
Source: Bloomberg 


4 For amore detailed review of the circumstances that led to the 
ee crisis, see Carney (2008a) and International Monetary Fund 
7A 


of ABCP were forced to take these securities back 
onto their balance sheets.* In an environment of 
increasing risk aversion, this restricted the ability of 
these institutions to meet their funding needs and 
made them more cautious with respect to liquidity 
management. Short-term credit markets—specifically 
ABCP, commercial paper (CP), bankers’ acceptances 
(BAs), and interbank lending—as well as repo markets 
experienced sharp declines in market liquidity and 
large increases in spreads relative to expected 
overnight interest rates. For a short time in Canada, 
there was a reluctance to lend in the money market 
for terms longer than a few days, and for several 
months, activity in some short-term markets (e.g., CP) 
was reduced for terms greater than one week. 


The Bank of Canada 
responded rapidly at the 
onset of the crisis, using its 
traditional liquidity tools. 


The Bank of Canada responded rapidly at the onset 
of the crisis, using its traditional liquidity tools. At the 
time, the focus of the Bank’s liquidity framework was 
to reinforce the target for the overnight rate (the key 
means for achieving the Bank’s monetary policy 
objectives and the anchor of the yield curve) by 
adjusting overnight liquidity through transactions with 
a limited set of counterparties on the basis of the 
most liquid, high-quality securities. As pressures in 
short-term funding markets emerged, the Bank 
intervened by conducting overnight buyback oper- 
ations of Government of Canada (GoC) securities 
with primary dealers and by increasing daily excess 
settlement balances in the financial system.® 


5 See Kamhi and Tuer (2007) for a review of the developments 
regarding ABCP in Canada. 

6 The target for the overnight interest rate can be reinforced through 
transactions using overnight special purchase and resale agreements 
(SPRAs) or sale and repurchase agreements (SRAs) at the target 
overnight rate. SPRAs are used to inject intraday liquidity if the 
collateralized overnight rate is trading above the target, and SRAs are 
used to withdraw intraday liquidity if the collateralized overnight rate 
is trading below the target. Typically, these transactions are sterilized 
at the end of the day (i.e., the cash impact of these transactions on 
the level of settlement balances in the financial system is offset), 
leaving daily aggregate liquidity unchanged. The Bank can also 
adjust target end-of-day settlement balances in the financial system 
to relieve pressures on the overnight interest rate. For more 
information on these and related considerations, see Engert, 
Gravelle, and Howard (2008). 


Chart 2: Spreads between overnight rates in Canada 
and the target for the overnight rate 


Basis points 


2007 2008 2009 


=—— CORRA (Canadian 
overnight repo rate 
average) minus target rate 


=—— Overnight money market 
financing rate minus 
target rate 


Source: Bank of Canada 


These actions, which continued through the fall of 
2007, supplied major financial institutions with liquidity 
at the shortest term and helped to contain overnight 
financing rates close to the Bank’s target (Chart 2).” 
(These traditional liquidity tools were effective 
throughout the period of financial market turmoil and 
continue to be an important component of the 
implementation of monetary policy in Canada.) In 
addition, the Bank’s Standing Liquidity Facility con- 
tinued to be available to address any temporary short- 
falls of settlement balances in Canada’s large-value 
payment system.® As well, the Bank stood ready to 
provide emergency lending assistance to solvent 
financial institutions facing serious and persistent 
liquidity problems.? 


As the situation deteriorated, the Bank gradually 
expanded its liquidity framework in four areas: terms 


7 The unusually large negative gap in August and September 2007 
between collateralized overnight financing rates (the Canadian 
overnight repo rate average [CORRA] and the money market 
financing rate) and the Bank’s target rate did not reflect broader 
overnight funding conditions. Indicators of uncollateralized overnight 
rates, such as overnight Northbound (U.S.-dollar/Canadian-dollar) 
swap rates and overnight Canadian-dollar LIBOR rates, were 
significantly higher than the target rate; this was corroborated by 
anecdotal evidence from market participants. This suggests that, at 
the time, some segmentation between domestic and foreign financial 
institutions was likely occurring in overnight funding markets. 

8 The Standing Liquidity Facility supports settlement in the Large Value 
Transfer System (LVTS) by providing collateralized overnight loans to 
direct participants in the system that are experiencing temporary 
shortfalls in their settlement balances. For more information, see 
Engert, Gravelle, and Howard (2008). 

9 See Bank of Canada (2004) for the Bank’s lender-of-last-resort 
policies. 





BANK OF CANADA LIQUIDITY ACTIONS IN RESPONSE TO THE FINANCIAL MARKET TURMOIL i= 


BANK OF CANADA REVIEW ® AUTUMN 2009 = ) 


Figure 1: Evolution of the Bank of Canada’s liquidity framework, 2007—09 
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Source: Bank of Canada 





to maturity, amounts, counterparties, and eligible 
securities.'° Figure 1 summarizes this evolution." 


The trigger for the expansion of the Bank’s liquidity 
framework came in the latter part of 2007. The finan- 
Cial reporting requirements of global banks (at fiscal 
year-ends) and related increases in funding needs had 
exacerbated the continuing desire to maintain a high 
level of balance-sheet liquidity. When combined with 
concerns about the soundness of some global 
financial institutions, credit market liquidity was 
further reduced around the world, including in 
Canada, and yield spreads rose on a broad range of 
credit assets. The spread between the rates in 
Canadian term money markets and the expected 
overnight rate increased markedly in late 2007. 





10 Other central banks took similar measures proportional to the 
severity of the financial market turmoil being experienced in their 
respective regions. See CGFS (2008) for a discussion of central bank 
actions up to the spring of 2008. 

11 Amendments to the Bank of Canada Act came into force on 5 August 
2008, providing the Bank with greater flexibility to purchase and sell 
a wider range of securities for the purposes of conducting monetary 
policy and supporting financial system stability. See Bank of Canada 
(2008) for more on these provisions. 


(Chart 3 provides an example, using CDOR as an 
approximation of bank funding costs, and OIS rates to 
estimate expected overnight rates.'?) These pressures 
diminished somewhat in the new year, only to re- 
emerge in March 2008 when Bear Stearns, a major 
U.S. investment bank, began experiencing severe 
credit and liquidity problems.** 


To address these heightened pressures in short-term 
funding markets, in December 2007, the Bank of 
Canada conducted term purchase and resale agree- 
ments (PRAs) with primary dealers against an 
expanded set of eligible securities, with maturities 





12 CDOR is the average bid rate on Canadian BAs for specific terms to 
maturity, determined daily from a survey of principal market-makers, 
and provides the basis for a floating reference rate in Canadian-dollar 
wholesale and interest rate swap transactions. Since BA issuance 
and rates can vary widely across banks, CDOR is an imperfect meas- 
ure of bank funding costs. 

13 Bear Stearns experienced staggering losses on its securities portfolio 
and could not meet its obligations to creditors. The Federal Reserve 
averted the collapse of Bear Stearns by facilitating its purchase by 
JPMorgan Chase. 


Chart 3: Spreads between Canadian bank funding 
costs and the expected overnight rate 
Basis points 
180 
160 


2007 2008 2009 


== 1-month =—— 3-month —= 6-month 
CDOR CDOR CDOR 
minus OIS minus OIS minus OIS 


Note: The Canadian Dealer Offered Rate (CDOR) is used to approximate bank funding costs, 
and overnight index swap (OIS) rates are used to approximate expected overnight rates. 
Source: Bloomberg 


extending over the 2007 year-end.** This marked the 
first time that liquidity operations extending beyond 
one business day were conducted to support funding 
liquidity; prior to December 2007, term PRAs had only 
been conducted on an occasional basis to address 
seasonal fluctuations in the demand for bank notes.'* 
Term PRAs were offered again beginning in March 
2008 on a biweekly basis. The Bank also expanded 
the set of assets acceptable as collateral to secure 
intraday exposures in the LVTS and, correspondingly, 
for loans provided under the Standing Liquidity 
Facility, to include certain types of ABCP"® (in March 
2008) and U.S. Treasury securities (in June 2008). 
These assets could replace other, more-liquid collat- 
eral pledged in the LVTS, which, in turn, could be 
used more easily by financial institutions to obtain 
market-based funding. 


As pressures in global financial markets eased 
temporarily during the spring of 2008, the Bank 
wound down its term PRA operations. By June 2008, 
funding conditions in Canadian money markets for 
terms up to three months had improved relative to 


14 The primary dealers are BMO Nesbitt Burns Inc., Casgrain & 
Company Ltd., CIBC World Markets Inc., Desjardins Securities Inc., 
Deutsche Bank Securities Ltd., HSBC Securities (Canada) Inc., Merrill 
Lynch Canada Inc., Laurentian Bank Securities Inc., National Bank 
Financial, RBC Dominion Securities Inc., Scotia Capital Inc., and the 
Toronto-Dominion Bank. 

15 The Bank of Canada can purchase GoC securities via term repo 
transactions to temporarily increase its assets to offset a temporary 
increase in its bank note liabilities. 

16 There are strict eligibility requirements for ABCP securities, such that 
only those securities with minimal credit and liquidity risk are 
accepted. See: <http://www.bankofcanada.ca/en/notices_ 
fmd/2009/securities_collateral060309.pdf>. 


those in other major currencies. On 10 July 2008, the 
Bank announced that it would not renew maturing 
term PRA. 


Severe financial market pressures re-emerged in the 
fall of 2008, sparked by a series of failures and 
near-failures of financial institutions in the United 
States and Europe. The most significant was the 
bankruptcy, in September 2008, of Lehman Brothers, 
a major U.S. financial institution. Concerns intensified 
about financial institution losses and capital 
adequacy, and already tight liquidity conditions in 
short-and long-term funding markets around the 
world became even more restrictive. By early October 
2008, the ability of both financial and non-financial 
borrowers to obtain market-based financing was 
seriously impaired in global markets. Credit spreads 
spiked to unprecedented levels, and interbank and 
wholesale funding markets ceased to exist in many 
countries for terms longer than overnight. 


The deterioration in Canadian financial markets was 
much less severe than elsewhere (Chart 1), although 
liquidity was limited at all maturities, and trading 
volumes were thin. Demand for BAs and ABCP was 
limited to maturities of less than one month, and the 
spread between CDOR and the expected overnight 
rate hit record levels (Chart 3). Canadian financial 
institutions became increasingly more conservative 
in their management of liquidity and their balance 
sheets, which adversely affected funding and market 
liquidity more generally. 


The Bank aggressively expanded its 
provision of liquidity by transacting 
more frequently with a broader 
range of counterparties, for longer 
terms, and against a wider range 
of eligible securities. 


The Bank of Canada acted promptly to ensure that 
adequate liquidity was available to financial institu- 
tions operating in Canada. First, term PRA trans- 
actions, under the existing terms and conditions, 
were quickly resumed on 19 September. The Bank 
also expanded its reciprocal currency swap arrange- 
ment with the Federal Reserve on 18 September, 
in order to be able to provide up to $10 billion of 
U.S.-dollar funding to domestic financial institutions, 
if necessary. (Such a need has never materialized in 
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Canada, nor was it expected to.)'” This was part of 
various coordinated central bank actions designed to 
address elevated pressures in U.S.-dollar short-term 
funding markets.*® 


Shortly afterwards, the Bank aggressively expanded 
its provision of liquidity by transacting more frequently 
with a broader range of counterparties, for longer 
terms, and against a wider range of eligible securities. 
In particular, in response to increased pressures in 
term funding markets, the Bank again conducted term 
PRAs, but the frequency was increased to weekly 
(from the biweekly schedule followed earlier), eligible 
counterparties were expanded to include LVTS 
participants in addition to primary dealers, and a 
3-month PRA maturity was added.*® The Bank also 
temporarily broadened the list of securities eligible as 
assets in term PRA transactions to include own- 
issued ABCP, much of which had been taken back 
onto the balance sheets of banks. 


The Bank also took other measures to improve 
liquidity conditions. First, on 17 October 2008, the 
Bank decided to temporarily accept as collateral the 
Canadian-dollar non-mortgage loan portfolios of 
LVTS direct participants (at a collateral-to-portfolio 
value of 60 per cent). Initially, these assets were 
eligible to secure intraday exposures in the LVTS and, 
correspondingly, to secure loans under the Standing 
Liquidity Facility. Then, on 12 November, the Bank 
introduced a term loan facility for direct participants in 
the LVTS, also secured by Canadian-dollar non-mort- 
gage loan portfolios. Through a weekly auction, the 
term loan facility provided a backstop source of 
collateralized funding at competitively determined 


17 Shortly afterward, the arrangement was expanded to provide up to 
$30 billion in U.S.-dollar funding. This agreement between the Bank 
of Canada and the Federal Reserve has since been extended to 
1 February 2010. The need to use this facility has not arisen because 
difficulties with U.S.-dollar funding mainly occurred in overseas 
markets, owing to time zone differentials and larger U.S.-dollar 
requirements. In addition, the major banks in Canada have U.S. 
operations and access to the Federal Reserve's discount window for 
U.S.-dollar funds. 

18 In addition, in early October 2008, the Bank reduced its target 
overnight rate by 50 basis points in a move coordinated with other 
central banks to ease the pressure on global monetary conditions. 
This step was taken outside of the Bank's schedule for the setting of 
the target overnight rate. This was quickly followed by further rate 
cuts in Canada, for a cumulative reduction of 200 basis points 
between October 2008 and January 2009. 

19 The LVTS participants are Alberta Treasury Branches, Bank of 
America National Assoc., Bank of Montreal, Bank of Nova Scotia, 
BNP Paribas (Canada), Caisse centrale Desjardins, Canadian Imperial 
Bank of Commerce, Credit Union Central of Canada, HSBC Bank 
Canada, Laurentian Bank of Canada, National Bank of Canada, Royal 
Bank of Canada, State Street Bank and Trust Company, and the 
Toronto-Dominion Bank. The securities dealer affiliates of eight of 
these participants are Bank of Canada primary dealers. 


rates (with the Bank Rate as the minimum bid rate). 
These measures enabled direct participants in the 
LVTS to use their non-marketable, illiquid balance- 
sheet assets as collateral for these specific purposes, 
thus permitting them to use conventional, liquid 
collateral elsewhere. 


Second, on 14 October, the Bank introduced a term 
PRA facility aimed at other non-traditional counter- 
parties—participants in the money market (ABCP, 
BAs, CP). This facility was expanded in February 2009 
to provide liquidity to participants in Canadian private 
sector bond markets as well, and the list of securities 
accepted as collateral under this facility was corres- 
pondingly broadened to include investment-grade 
corporate bonds. 


These various measures increased the amount of 
term liquidity outstanding to a peak of over $40 billion 
by December 2008, as shown in Chart 4. 


With the passing of year-end 2008, the initiatives 
taken by central banks and governments around the 
world began to have an impact, and the global 
financial turmoil dissipated. Funding conditions, 
particularly for terms of three months or less, and the 
liquidity of bank balance sheets improved. This was 
echoed in Canadian money markets more generally, 
as improvements in bank liquidity positions encour- 
aged their intermediary and market-making activities. 
The Bank continued to offer extraordinary liquidity 
through its various facilities on a weekly basis, and the 
outstanding amounts remained at relatively elevated 
levels into the spring. (The Bank also eased liquidity 
conditions by further reducing its target overnight rate 


Chart 4: Amounts outstanding under the Bank’s 
liquidity facilities? 
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at its January, March, and April 2009 fixed announce- 
ment dates.) In April 2009, regular term PRA oper- 
ations became part of the Bank’s framework to 
implement monetary policy at the effective lower 
bound for overnight interest rates (See Box, p.10). 


Into the summer and fall of 2009, financial market 
conditions continued to improve, and participation at 
central bank liquidity operations indicated a reduced 
need for the Bank’s liquidity support. Prospective 
sunset dates for all of the Bank’s extraordinary 
liquidity operations were announced at the end of 
June.?° At the end of July, the Bank lowered its 
pre-announced minimum amounts for the regular 
term PRA auctions as well as that for the term PRA for 
private sector instruments and the term loan facility. 
The Bank subsequently announced on 22 September 
that, at the end of October, the term loan facility 
and the term PRA facility for private sector instruments 
would expire and the frequency of regular term 
PRA auctions would be reduced to biweekly from 
weekly. Despite a reduction in the amount offered at 
each PRA auction, the longer maturity profile of these 
operations (in support of the Bank’s conditional 
commitment) maintained the amount of term 
liquidity outstanding at about $27.5 billion by the 
end of October 2009. Finally, improved conditions in 
funding markets prompted the Bank to announce on 
5 November that, beginning on 2 February 2010, it 
would gradually phase out its temporary measure 
allowing LVTS participants to assign their non-mort- 
gage loan portfolios as eligible collateral for LVTS and 
Standing Liquidity Facility purposes. 


Applying the Bank of Canada’s 
Principles for Intervention 


As noted above, in developing these additional 
liquidity tools during the financial crisis, the Bank was 
guided by a set of principles. This section considers 
how those principles were followed in practice.*' 


20 On 25 June, the Bank announced that the regular term PRA would 


continue through to at least 31 January 2010; assignment of the 
non-mortgage loan portfolio as collateral for the Standing Liquidity 
Facility would continue until at least 1 February 2010; the term 
PRA for private sector instruments and the term loan facility would 
continue through to at least the end of October 2009; and that 
the reciprocal currency swap arrangement with the Federal Reserve 
was extended to 1 February 2010. 

As explained in Longworth (2008), the Bank’s actions, including the 
development of new liquidity policies and principles, were influenced 
by ongoing work in the BIS Committee on the Global Financial 
System and the Markets Committee that was aimed at strengthening 
central bank effectiveness in dealing with liquidity problems. See, for 
example, CGFS (2008). 
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Principle (i): Target distortions of 
systemwide importance 


Application of the Bank of Canada’s traditional 
liquidity tools was the appropriate response in the 
early stages of the financial market turmoil, given that 
problems were limited to a relatively small segment of 
financial markets. When it became clear that liquidity 
distortions were taking on systemwide importance, 
the Bank intervened. Particularly at the end of 2007 
and during the fourth quarter of 2008, money markets 
were not functioning efficiently, and this had broader 
implications for the financial system as the normal 
generation of liquidity among system participants 
broke down. Increasing uncertainty related to credit 
and liquidity risk caused a reduction in money market 
activity, reduced the overall supply of liquidity, and 
inhibited its distribution among market participants. 
Investors grew increasingly cautious, and banks 
became more conservative in managing risk. As 
access to short-term funding decreased with respect 
to both amounts and maturities, market-making and 
lending activities were also sufficiently constrained 
so as to pose serious risks to the financial system. 
Consequently, the Bank of Canada expanded its role 
to provide funding liquidity directly to market partici- 
pants to stabilize the financial system and to limit 
spillover effects to the broader economy. 


When it became clear that 
liquidity distortions were taking 
on systemwide importance, 
the Bank intervened. 


Principle (ii): Intervention should be 
graduated, commensurate with the 
severity of the problem 


As the severity of the conditions changed, so too 
did the Bank’s actions. Initially, funding difficulties at 
financial institutions were addressed by injecting 
liquidity through traditional channels; i.e., by offering 
overnight liquidity via open market operations with 
primary dealers, which could then be channelled 
through to other borrowers in need of liquidity. As 
market funding pressures persisted and extended 
into longer maturities in late 2007 and early 2008, the 
Bank correspondingly offered term liquidity, again 
through its traditional counterparties, as conditions 
warranted. As the credit and liquidity pressures 
intensified in the fall of 2008, the Bank’s response 





BANK OF CANADA LIQUIDITY ACTIONS IN RESPONSE TO THE FINANCIAL MARKET TURMOIL — 


S 
BANK OF CANADA REVIEW ® AUTUMN 2009 S J 


Term Liquidity Operations at the Effective Lower Bound 
for Overnight Rates 


On 21 April 2009, the Bank of Canada announced 
that it would reduce its target for the overnight rate 
to 25 basis points, which it considers to be the 
effective lower bound (ELB) for that rate. It also 
committed to holding its policy rate at 25 basis 
points until the end of June 2010, conditional on the 
outlook for inflation. The Bank Rate, the rate at 
which LVTS participants access overdraft loans via 
the Standing Liquidity Facility, was correspondingly 
lowered to 50 basis points." 


Several changes were made to the Bank’s liquidity 
facilities to reinforce the Bank’s conditional commit- 
ment, as well as to preserve the effective func- 
tioning of markets in a low interest rate environ- 
ment.? 


e First, minimum and maximum bid rates corres- 
ponding to the target overnight rate and the 
Bank Rate, respectively, were introduced for 
the regular term PRA facility. The minimum bid 
rate for the term PRA facility for private sector 
instruments was changed to the target overnight 
rate plus 25 basis points. 


Second, a portion of the Bank’s existing stock of 
1- and 3-month regular term PRAs were rolled 
over into 6- and 12-month terms. (In July 2009, 
the longest term for the regular term PRA was 
reduced from 12 months to 9 months and, in 
October, to 6 months; as of 31 October 2009, 
the longest maturity extends to 21 July 2010.) 


eee 


1 The deposit rate, i.e., the interest rate paid on settlement 
balances (deposits) held at the Bank by direct participants in the 
LVTS, remained at 25 basis points. Because institutions would 
not have the incentive to lend at market rates below the deposit 
rate when they can earn that rate on balances held at the Bank, 
the deposit rate would provide a floor for the overnight rate. 

2 At very low interest rates, there is less incentive to participate in 
markets, owing to the compression of spreads and the corres- 
ponding reduction in potential trading profits. 


e¢ Third, anew standing overnight PRA facility was 
introduced for primary dealers, where funds 
could be accessed at the Bank Rate at their 
discretion rather than at the discretion of the 
Bank. 


The Bank also created excess settlement 
balances in the financial system; i.e., significantly 
more aggregate balances than required by 
direct participants in the LVTS. The Bank’s 
target for daily settlement balances increased 
from $25 million to $3 billion. 


With these changes, the Bank’s term liquidity 
operations began to serve two objectives: financial 
system stability and monetary policy. 





escalated. Communications and actions were 
coordinated across central banks in recognition of the 
global nature of the problems and potential effects, 
and the Bank provided extraordinary term liquidity for 
larger amounts, for longer terms, to a broader set of 
counterparties, at more frequent intervals, and on the 
basis of a wider range of eligible securities. As general 
market conditions improved throughout the spring 
and into the early fall, the Bank gradually reduced the 
amounts of liquidity offered and discontinued facilities 
that were no longer required. The Bank’s interventions 
thus evolved in accordance with the severity of the 
financial market dysfunction. 


Principle (iii): Intervention must be well- 
designed; use the right tools for the job 


As the market turbulence intensified in the fall of 2008, 
liquidity was not being reliably channelled beyond the 
Bank’s traditional counterparties, nor was it access- 
ible beyond the shortest terms or on the security of 
any but the most liquid and high-quality collateral. The 
Bank addressed this problem by providing liquidity to 
a wider range of financial institutions, at longer than 
usual terms, against a wider range of collateral. More 
specifically, money market liquidity problems were 
addressed by the Bank’s term PRA facilities, while the 
term loan facility made liquidity available for financial 
institutions that may have had some difficulties in 
managing their balance sheets but whose difficulties 
were not serious enough to warrant emergency 
lending assistance. Further, adjustments in LVTS 
collateral enabled the release of conventional collat- 
eral for other uses (including term PRA with the Bank) 
and facilitated the subsequent establishment of the 
term loan facility, which is secured by the Canadian- 
dollar non-mortgage loan portfolios of LVTS direct 
participants. In these ways, the Bank implemented 
tools designed for particular market dislocations. 


In providing liquidity during the crisis, the Bank relied 
heavily on buyback transactions (most notably, term 
PRA). From the Bank’s perspective, these instruments 
are effective because they work through both demand 
and supply channels, but take on much less credit 
risk than an outright purchase. That is, counterparties 
that have access to central bank funding through 
PRAs should be more willing to extend term funding 
to other financial institutions and will have less 
precautionary demand for funding, since they have a 


greater assurance of meeting their liquidity needs.?? 
Creditors, in turn, should be more willing to fund 
institutions that have access to term PRA because of 
the greater assurance of timely repayment (reduced 
counterparty risk). Moreover, PRAs that are offered 
through auction may also help price discovery at a 
time when price discovery is impaired. From the 
perspective of financial institutions, the term PRA 
facilities were effective because they provided a 
means of temporary funding and supported a return 
to more normal market conditions, at which point 
private sector sources of funding became more 
readily available. 


Principle (iv): Minimize market distortions 


The liquidity facilities introduced by the Bank were 
designed to minimize the risk of market distortion. 
The facilities use an auction mechanism to allocate 
liquidity so that the price of liquidity is determined 
competitively by the participants, rather than by the 
Bank of Canada. The simultaneous and anonymous 
participation of many financial institutions may also 
minimize the potential for stigma that might be 
attached to receiving funds from the central bank 
under conditions of heightened risk aversion in 
financial markets. Both the term PRA facility for 
private sector instruments and the term loan facility 
were designed as backstop facilities with appropriate 
minimum bid rates, which provided the Bank with a 
natural means to exit from these facilities when 
market sources of liquidity were a more cost-effective 
alternative for potential participants. In addition, the 
facilities were designed to preserve the existing 
market structures. For example, in the term PRA 
facility for private sector instruments, bidding by 
private sector market participants was done through 
primary dealers, which reduced the risk that the Bank 
of Canada would crowd out traditional market-mak- 
ers. Primary dealers were not eligible counterparties 
for these term funds, because they have access to the 
regular term PRA. Primary dealers could only bid 
indirectly on behalf of those who were eligible. Finally, 
intervention is aimed at mitigating liquidity risk that, in 
the Bank’s judgment, is not in line with fundamentals; 
it does not attempt to alter credit risk. 


22 Chapman and Martin (2007) support the notion of providing central 
bank liquidity through a tiered structure, because the provision of 
liquidity by the central bank to all market participants more broadly 
can distort the price of credit risk in the market to which the liquidity 
is provided. When a central bank has relatively less information than 
market participants, it should delegate the monitoring of credit risk to 
a subset of the market. 
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Principle (v): Mitigate moral hazard?* 


The Bank of Canada has taken several precautions to 
mitigate the creation of perverse incentives that could 
adversely influence market behaviour. As noted 
above, the Bank intervened only in response to 
specific, extraordinary episodes of heightened 
liquidity pressures. Moreover, the liquidity facilities 
were introduced as temporary measures to reduce 
the incentives for eligible participants to change their 
behaviour. The Bank has also worked closely with 
the Office of the Superintendent of Financial Institu- 
tions, as well as with the federal Department of 
Finance and other domestic bodies that share infor- 
mation and coordinate actions on financial sector 
policy, to monitor the liquidity conditions and risk 
management of major financial institutions. As well, 
the Bank has monitored the results of each liquidity 
operation. With this and other financial market infor- 
mation (for example, spreads between CDOR and OIS 
rates), the Bank determines the appropriate minimum 
and actual auction amounts so that the availability 
of liquidity varies according to market conditions; 
i.e., with amounts increasing/decreasing only when 
conditions warrant. Finally, where applicable, the 
pricing of new facilities was constructed to preserve 
incentives to transact in private sector markets. For 
example, the minimum bid rates on the PRA facility 
for money market participants and the term loan 
facility were set to ensure that these facilities were 
only used as a backstop. 


The Bank has taken several 
precautions to mitigate the creation 
of perverse incentives that could 
adversely influence market behaviour. 


Use of the Bank of Canada’s 
Liquidity Facilities 


This section considers use of the regular term PRA 

facility, the term PRA facility for money market instru- 
ments, the term PRA facility for private sector instru- 
ments, and the term loan facility, and discusses how 





23 Moral hazard is the prospect that a party protected from risk will 
behave differently from the way it would behave if it were fully 
exposed to the risk and, in particular, with less regard for the 
consequences of its actions, expecting another party to bear the 
consequences of those actions. 


the liquidity facilities may have in turn affected 
broader financial market conditions. Because it has 
been the workhorse of the Bank’s extraordinary 
liquidity facilities, most of the discussion is related to 
the regular term PRA facility. 


Regular Term PRA 


Participation: This facility has been used intensively 
by eligible participants, particularly during periods of 
stress in domestic short-term funding markets. Until 
the spring of 2009, the rate of participation at each 
operation was typically about 70 per cent of those 
eligible, indicating strong and widespread demand. 
From May 2009 onwards, however, the participation 
rate dropped steadily as other alternatives to central 
bank funding became more cost-effective. 


Bidding behaviour at the regular term PRA auctions 
has also reflected the demand for central bank 
funding, as measured by the bid-to-coverage ratio. As 
Chart 5 illustrates, until the spring of 2009, the 
bid-to-coverage ratio ranged from about 1.5 to 2.5. 
The highest ratio was reached early in the crisis, but 
at that time the amount of funds offered by the Bank 
under the regular term PRA was relatively small, 
ranging from $1 billion to $2 billion. From October 
2008 to July 2009, the auction sizes were greater, 
reaching as much as $12 billion, and bids submitted 
at individual auctions peaked at $19 billion. As the 
availability of shorter-term funds in the market 
improved in the spring of 2009, the bid-to-coverage 
ratio at the 1- and 3-month regular term PRA 
dropped. In contrast, bid-to-coverage ratios for the 
longer maturities recovered to levels seen earlier in 
the period, particularly once auction amounts were 
significantly reduced. Demand was higher for the 
newly introduced 6-, 9- and 12-month term funding, 
since auction participants wanted to lock in longer- 
term funding at attractive rates. 


In sum, both participation rates and bidding behaviour 
reflected the changing demand for the regular term 
PRA facility as market conditions evolved over the 
period. 


Securities used: A wide range of securities has been 
used in the regular term PRAs. As Chart 6 shows, 
GoC securities typically made up less than 5 per cent 
of the securities used to acquire funds under the 





Chart 5: Term PRA: Auction size and bid-to- 
coverage ratios 
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regular term PRA.?* Increased aversion to liquidity risk 
meant that only the most liquid securities—GoC 
securities—could be funded in the market during the 
peak periods of financial market distress. As financial 
market conditions eased, participants continued to 
conserve their GoC securities for market funding 
rather than for central bank funding purposes. Con- 
sequently, less-liquid, but still high-quality securities 
issued by public sector entities have been heavily 
used in regular term PRA transactions with the Bank 
of Canada, including National Housing Act Mortgage- 
Backed Securities, Canada Mortgage Bonds issued 
by the Canada Housing Trust, and provincial govern- 
ment-issued and guaranteed bonds. Corporate 
bonds, corporate paper (including BAs), and ABCP 
have also been used to secure term PRA funding 
since they became eligible in the fall of 2008. These 
securities constitute about 30 per cent of those used 
during the most severe periods of market dislocation. 
ABCP represents a relatively small proportion of the 
securities used, indicating, in part, the significant 
decline in new issuance that occurred after July 2007. 
As this occurred, primary dealers reduced their 
market-making and, correspondingly, their holdings 
in these securities.2° Overall, the types of securities 


24 From December 2007 to June 2008, eligible securities for the regular 
term PRA facility included GoC-issued and guaranteed securities, 
provincial government-issued and guaranteed securities, and 
financial corporate securities (BAs, bearer deposit notes). In the fall 
of 2008, this list was broadened to include non-financial corporate 
debt securities (commercial paper and investment-grade corporate 
bonds), own-issued ABCP of banks (subject to certain conditions, 
such as high credit quality), and U.S. Treasury securities. 

25 The market value of outstanding bank-issued ABCP declined from 
about $85 billion in July 2007 to about $36 billion by the end of 
August 2009. 


Chart 6: Distribution of securities purchased under 
the regular term PRA facility 
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used in the regular term PRA suggest that the Bank 
provided an important alternative source of funding 
for financial institutions, particularly when market- 
based funding for these assets was scarce. 


Pricing: Other things being equal, the more aggres- 
sive the bidding for central bank funds (i.e., the higher 
the term PRA bid rates relative to the interest rate on 
market sources of funds), the greater the demand for 
the facility. In a PRA transaction, the Bank buys 
eligible securities from its counterparty and agrees to 
sell the securities back to the counterparty at the end 
of the term. As such, PRAs are a form of secured or 
collateralized lending. The difference between the 
average term PRA bid rate and the market rate on 
short-term, unsecured bank borrowing (represented 
by CDOR) is an indication of the degree to which 
participants needed or preferred to obtain liquidity 
from the central bank, particularly since central bank 
liquidity can only be obtained on a secured basis.?® 
As well, the difference between the average term PRA 
bid rate, secured by a range of eligible securities, and 
the market rate on lending that is secured by GoC 
securities (represented by the OIS rate) provides a 
measure of the difficulty participants face obtaining 
funds secured by less-liquid securities.*” In general, 


26 One would expect secured lending rates to be lower than unsecured 
lending rates, because the collateral exchanged reduces the lender’s 
risk of financial loss; |.e., the spread between the average term PRA 
bid rates and CDOR rates would be negative. 

27 OlS rates approximate the General Collateral repo rate over the term, 
where General Collateral in Canada is GoC securities. Therefore, the 
spread between the average term PRA bid rate and the OIS rate 
compares the cost of funding a range of (largely non-GoC) securities 
relative to the cost of funding GoC securities. One would expect this 
spread to be positive. 
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the greater these spreads, the greater the demand for 
funding via the Bank’s regular term PRA facility. 


As Chart 7 illustrates, from December 2007 to early 
2009, the average bid rate at the 1-month regular term 
PRA auction was about 20 to 25 basis points lower 
than 1-month CDOR rates, although this negative 
spread was 30 basis points or more at several points 
during periods of financial market stress. In compari- 
son, bids at the 3-month regular term PRA auction 
were higher than CDOR rates at the peak of the 
turmoil in the fall of 2008 (Chart 8), resulting ina 
positive spread. Although this seems counterintuitive, 
this positive spread suggests that there was a signifi- 
cant demand for central bank funding during the 
market dysfunction. While 3-month BA rates (used to 
derive CDOR rates) were quoted over the fall of 2008, 
in fact, the ability of financial institutions to transact in 
these markets, particularly in October 2008, was very 
limited; i.e., market quotes were not reliable. At that 
time, interbank lending markets were dysfunctional in 


Chart 7: 1-month regular term PRA: Spreads 
between the average bid rate and the market rate 
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most major countries. In Canada, activity was almost 
exclusively limited to terms of one month or less, and 
only against the most liquid collateral. Such market 
conditions were also evidenced by the spread 
between the average bid rate and the OIS rate. These 
spreads widened considerably during this period, 
peaking in early October at 55 basis points for the 
1-month regular term PRA and at 132 basis points for 
the 3-month term. The bids received at the term PRA 
auctions indicate that auction participants were highly 
motivated to fund their less-liquid securities through 
the Bank of Canada. 


Chart 8: 3-month regular term PRA: Spreads 
between the average bid rate and the market rate 
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As these extreme market conditions settled down in 
early 2009, bidding at the regular term PRA auctions 
became much less aggressive, and spreads against 
market funding rates eventually stabilized within a 
relatively narrow range for both the 1- and 3-month 
terms. By the summer of 2009, average bids were 

15 to 20 basis points lower than CDOR rates, and the 
spreads against OIS rates were well under 5 basis 
points. This continued into the fall of 2009. Overall, 
bidding at the Bank’s term PRA auctions between 
2007 and 2009 reflected the relative degree of stress 
experienced in term money markets over this period. 


Market conditions: In examining the evolution of 
market rates for short-term funding in Canada over 
the 2007-09 period, it appears that the Bank’s regular 
term PRA facility helped to improve the supply and 
distribution of term liquidity during periods of elevated 
financial market stress and, more generally, helped 
these markets to continue to function. At first, partici- 
pation in the Bank’s regular term PRA operations was 
a means for Canadian financial institutions to support 
their liquidity management at key points in the funding 
calendar in late 2007 and early 2008. Within a month 
of the introduction of the term PRA facility in December 
2007, bank funding costs had stabilized, as demon- 
strated by spreads of CDOR over the expected 
overnight rate (Chart 3). Although the Bank of Can- 
ada’s term PRA operations had been welcomed by 
the participants, at that time the operations may have 
had only a modest positive impact because the 
amounts were small ($1 billion to $2 billion) and were 
offered on a limited schedule, commensurate with the 
relatively strong liquidity position of eligible Canadian 
financial institutions. However, there was a commit- 


ment by the Bank to adjust its term liquidity oper- 
ations according to the Bank’s assessment of finan- 
Cial conditions. 


As discussed above, the Bank of Canada’s actions 
intensified in late 2008 as term funding pressures 
became more acute, and this likely had a larger 
impact on funding markets. In September 2008, 
CDOR-OIS spreads spiked higher by 60 basis points 
for 1-month terms (80 basis points for 3-month terms). 
The Bank reintroduced term PRAs on 19 September 
2008, for larger amounts and on a more frequent 
basis, and within four weeks had injected over $20 
billion of term liquidity into the financial system. The 
amount auctioned at the 15 October operation was 
substantial, $10 billion, and within the week CDOR 
spreads had fallen significantly (by about 40 basis 
points for the 1- and 3-month terms). The pace of 
term liquidity operations was maintained, and 1- and 
3-month CDOR spreads began to stabilize towards 
the end of 2008.78 Notwithstanding usual year-end 
pressures,” by early 2009, CDOR spreads for 1- and 
3-month terms had returned to a range of 20-40 basis 
points, and anecdotal evidence pointed to more 
normal conditions in short-term money markets. 


Following the 21 April reduction in the Bank of 
Canada’s target overnight rate to the effective lower 
bound and the corresponding changes in its operat- 
ing framework for monetary policy, funding conditions 
in Canada continued to improve into the fall of 2009. 
Regular term PRA operations maintained the amount 
of outstanding term liquidity between $25 and 

$30 billion. One- and 3-month CDOR-OIS spreads fell 
further and quickly stabilized into a very tight range 
over the summer and fall of 2009. Similar effects were 
also evident for longer-term money market rates. With 
the provision of 6- and 12-month term liquidity (and 
later, 9-month terms) by the Bank, CDOR spreads at 
these terms moved closer to shorter-term spreads—a 
direct result of the Bank’s conditional commitment to 
keep its target overnight rate at %4 per cent until the 
end of June 2010. Overall, CDOR spreads since May 
2009 have remained relatively close to pre-crisis 
levels and, more generally, financial institutions are 
facing more-normal funding conditions. 


28 Federal government initiatives also contributed significantly to the 
stabilization of Canadian financial markets (see Appendix 2). In 
addition, actions taken by other central banks and governments had 
a positive impact on global financial markets, from which Canada 
also benefited. 

29 Another factor that weighed on Canadian money markets towards 
the end of 2008 was concern related to the protracted restructuring 
of non-bank-sponsored ABCP trusts in Canada. 


Term PRA for Money Market Instruments 
and Term PRA for Private Sector 
Instruments 


The term PRA facility for money market instruments 
was implemented to support money market partici- 
pants (other than primary dealers and LVTS partici- 
pants) who were unable to obtain funding from typical 
market sources because ABCP, BA, and CP markets 
were not functioning normally. From its introduction, 
participation was modest, and a small amount of term 
liquidity was provided under this facility. Only $25 mil- 
lion (the minimum allowable bid size) was outstanding 
on a fairly consistent basis until the end of January 
2009 (Chart 4). 


The term PRA facility for money 
market instruments was designed to 
be a backstop for private sector 
alternatives, and the minimum bid 
rate was set accordingly. 


The likely reason for the modest use of this facility is 
that conditions in shorter-term money markets were 
not stressed enough to motivate a larger group of 
potential counterparties to participate; i.e., market 
funding could still be obtained. The facility was 
designed to be a backstop for private sector 
alternatives, and the minimum bid rate was set 
accordingly.*° Another reason may be related to 
eligible participants: Only firms with significant activity 
in private sector money markets (and later, bond 
markets) could participate, and then only indirectly, by 
submitting bids through a primary dealer. The latter 
point may have deterred some potential counter- 
parties from participating to avoid providing sensitive 
information to a primary dealer, which, in some cases, 
may have been a competitor. It may have also been 
the case that the initial list of eligible securities was 
not broad enough to encompass those sectors of the 
corporate market that were most in need of support. 


With these factors in mind, the Bank announced in 
February 2009 that it would replace this facility with 


30 The minimum bid rate was originally set as a spread of 75 basis 
points above the OIS rate. When the facility was replaced in March 
2009, the minimum bid rate was decreased to 25 basis points above 
the greater of the OIS rate and the OIS rate plus the difference 
between the average yield of the preceding regular term PRA auction 
and the OIS rate for that operation. As indicated in the Box, the 
minimum rate was amended in April. 
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the term PRA for private sector instruments, which 
added corporate bonds to short-term corporate 
securities. The minimum bid rate was also reduced. 
Bidding through primary dealers was preserved, as 
mentioned earlier, to uphold the traditional structure of 
market-making in Canada. Despite the changes, the 
number of participants and the value of transactions 
was still relatively small, although participating institu- 
tions did increase the value of their submitted bids up 
to the maximum allowable. The amount of term 
funding allocated under the facility did rise modestly, 
to a peak of about $3 billion in the early summer of 
2009 (Chart 4). Thereafter, participation waned, with 
several auctions receiving no bids at all. Because of 
the improvement in funding conditions for eligible 
participants, this facility was terminated at the end of 
October 2009. 


Term Loan Facility 


The term loan facility was designed to support LVTS 
direct participants in the management of their balance 
sheets in order to improve conditions in money and 
credit markets. For only a brief period at the end of 
2008 was there any take-up of the Bank’s regular 
weekly offering of 1-month term loans to LVTS direct 
participants. At its peak in early December 2008, 
funds outstanding from the term loan facility reached 
over $4 billion, but gradually subsided to zero after the 
end of 2008 (Chart 4). 


This facility was also designed to be a backstop, with 
pricing and terms and conditions set accordingly.*" In 
addition, all eligible participants had access to the 
Bank’s regular term PRA facility.** As a result, the low 
level of demand for the term loan facility can be 
interpreted as indicating that these financial institu- 
tions had no serious difficulties obtaining term funding 
from other sources. Despite the lack of take-up, the 
Bank honoured its commitment to conduct weekly 
auctions of term loans to eligible institutions until the 
end of October 2009. 


Summing up 


As the preceding review shows, the regular term PRA 
facility was heavily used and appears to have contrib- 
uted to reduced market stress and a return to well- 


31 The minimum bid rate was set at the Bank Rate, which is the 
minimum rate against which the Bank can lend under the Bank of 
Canada Act. 

32 Institutions eligible for the term loan facility were LVTS direct 
participants who had pledged their Canadian-dollar non-mortgage 
loan portfolios to the Bank as collateral for LVTS and Standing 
Liquidity Facility purposes. 


functioning money markets. In contrast, there was 
relatively little demand or need for funding from the 
term PRA facility for money market instruments, the 
term PRA facility for private sector instruments, and 
the term loan facility, which were designed as back- 
stops. Notwithstanding the general lack of use of the 
latter set of facilities, these arrangements provided 
liquidity support for some participants during the 
most difficult phases of the crisis, and thus may have 
mitigated subsequent disruptions specifically related 
to these institutions. As well, the presence of these 
facilities to the end of October 2009 helped to mitigate 
uncertainty among market participants about the 
availability of liquidity, if necessary. 


Outstanding Issues 


The global financial crisis has subsided, and financial 
conditions have improved significantly over the past 
six months, not just in Canada, but globally. Central 
banks and governments are now looking beyond the 
crisis, and are working to build a more resilient global 
financial system with the necessary market infrastruc- 
ture, policies, and regulation. Canada is an active con- 
tributor to the G—20 agenda, working with its domes- 
tic and international partners in a wide range of 
areas.°° With respect to the extraordinary actions 
discussed in this article, there are three topics on 
which the Bank of Canada is currently focused. 


First, the Bank is interested in studying in more depth 
the effects of its extraordinary liquidity facilities on 
behaviour and, more generally, on the domestic 
financial system. A more rigorous empirical assess- 
ment should be made of the effects of the facilities 
during the financial crisis. In particular, it would be 
useful to determine the contribution of these facilities 
to mitigating the adverse effects of the crisis, com- 
pared with other potential contributing factors, such 
as actions taken by domestic financial institutions to 
improve their balance sheets, as well as actions taken 
by public authorities domestically and internationally 
to stabilize the global financial system. A comparison 
of Canada’s experience with those of other countries 
that implemented extraordinary liquidity measures 
might also be useful. Further analysis could also 
assess the impact on the future behaviour of financial 
market participants, and, in particular, whether these 
actions generated moral hazard. Attention should also 
be devoted to whether the particular design of the 





33 See Bank of Canada (2009) and Carney (2009) for an overview of the 
G—20 strategy. 


auction mechanisms used in the facilities were the 
most useful to facilitate price discovery and competi- 
tion in bidding. 


Second, this research could be used to inform 
questions related to the design of liquidity policies. In 
particular, one could ask (with the benefit of hindsight) 
whether the range of liquidity facilities that were 
developed was necessary and efficient. In addition, 
while these various facilities were designed as tem- 
porary arrangements, would it be appropriate to make 
available some form of liquidity facility on an ongoing, 
permanent basis so as to facilitate continuous func- 
tioning of core markets? If so, what mechanisms 
might be required to reduce the risk that central bank 
facilities, if used for extended periods, adversely 
affect the behaviour of financial institutions? If not, 
how should the Bank maintain sufficient flexibility and 
readiness to respond to potential future liquidity 
challenges? 


Work is continuing on an 
international basis to enhance 
market and institutional resiliency, 
and thereby reduce the magnitude 
of the effects of future financial 
disturbances. 


Finally, the Bank is interested in promoting resilient 
financial markets, and, hence, a resilient financial 
system, to support endogenous liquidity creation and 
to reduce the probability of financial stress requiring 
central bank intervention. To this end, work is continu- 
ing on an international basis to enhance market and 
institutional resiliency, and thereby reduce the magni- 
tude of the effects of future financial disturbances. For 
example, under the guiding principles of the Financial 
Stability Forum, market incentives, transparency, 
regulation, and oversight are being examined in 
relation to leverage and liquidity.** The Bank will also 
continue to work to identify and communicate key 
emerging structural vulnerabilities in the global and 
domestic financial markets that are relevant to Can- 
adian financial stability, including via its twice yearly 
Financial System Review. Similarly, the Bank will also 
provide leadership in the development of relevant poli- 
cies and core market infrastructures so that these 
core markets are continuously open and the liquidity 
of the financial system is not compromised by similar 
events.?° 


34 Duguay (2008), for example, discusses strengthening the resiliency 
of the financial system. 

35 Carney (2008b) discusses the importance of supporting continuously 
functioning core markets. 


BANK OF CANADA LIQUIDITY ACTIONS IN RESPONSE TO THE FINANCIAL MARKET TURMOIL 


BANK OF CANADA REVIEW ® AUTUMN 2009 | [ 


Literature Cited 


Bank of Canada. 2004. “Bank of Canada Lender-of- 
Last-Resort Policies.” Bank of Canada Financial 
System Review (December): 49-55. 





. 2008. “Financial System Risk Assessment.” 
Bank of Canada Financial System Review (June): 
3-24. 


. 2009. “The Macrofinancial Environment: 
Financial Markets.” Bank of Canada Financial System 
Review (June): 9-17. 


Carney, M. 2008a. “Addressing Financial Market 


Turbulence.” Remarks to the Toronto Board of Trade, 
Toronto, Ontario, 13 March. 


. 2008b. “Building Continuous Markets.” 
Remarks to the Canada-United Kingdom Chamber of 
Commerce, London, England, 19 November. 











. 2009. “Rebalancing the Global Economy.” 
Remarks to the International Economic Forum of the 
Americas Conference of Montreal, Montréal, Quebec, 
11 June. 


Chapman, J. T. E. and A. Martin. 2007. “The Provision 
of Central Bank Liquidity under Asymmetric Informa- 
tion.” Bank of Canada Financial System Review 
(December): 83-86. 


Committee on the Global Financial System (CGFS). 
2008. “Central Bank Operations in Response to the 
Financial Turmoil.” CGFS Papers No. 31, July. 


Duguay, P. 2008. “Fostering Financial System Stabil- 
ity.” Remarks to the Pictou County Chamber of 
Commerce, Pictou, Nova Scotia, 27 November. 


Engert, W., T. Gravelle, and D. Howard. 2008. “The 
Implementation of Monetary Policy in Canada.” Bank 
of Canada Discussion Paper No. 2008-9 (July). 


Engert, W., J. Selody, and C. Wilkins. 2008. “Financial 
Market Turmoil and Central Bank Intervention.” Bank 
of Canada Financial System Review (June): 71-78. 


Garcia, A. and J. Yang. 2009. “Understanding Corpor- 
ate Bond Spreads Using Credit Default Swaps.” Bank 
of Canada Review, this issue, pp. 23-31. 


International Monetary Fund (IMF). 2007. Global 
Financial Stability Report (October). 


Kamhi, N. and E. Tuer. 2007. “The Market for Can- 
adian Asset-Backed Commercial Paper in Canada, 
Revisited.” Bank of Canada Financial System Review 
(December): 13-16. 


Longworth, D. 2008. “Work in Progress: The Bank of 
Canada’s Response to the Financial Turbulence.” 
Remarks to the Canadian Association for Business 
Economics, Kingston, Ontario, 26 August. 


Appendix 1: Bank of Canada Liquidity Facilities 


Date 
announced 


Term PRA 


12 December 2007; 
modified most recently: 
22 September 2009 


Term PRA for 
Private Sector Money Market 
Instruments 


14 October 2008: 
effective 27 October 2008. 
Discontinued 16 March 2009 


Term PRA for Private 
Sector Instruments 


23 February 2009: 
effective 16 March 2009. 
Discontinued after 

2/ October 2009 


Term Loan Facility 


12 November 2008. 
Discontinued after 
28 October 2009 





Purpose 


Eligible 
participants 


Temporary facility to provide liquidity 
in support of the efficient functioning 
of financial markets and modified on 
21 April 2009 to also reinforce the 
BoC’s conditional statement regarding 
the expected future path of the target 
overnight rate 





Canadian PDs in GoC securities and 
direct participants in the LVTS 


Temporary facility to support 
liquidity in private sector money 
market instruments. This facility 
was replaced by the Term PRA for 
Private Sector Instruments. 


PDs ona direct basis and money 
market participants on an indirect 
basis who can demonstrate sig- 
nificant activity in the Canadian- 
dollar private sector money 
markets and who are subject to 
federal or provincial regulation 


Temporary facility to support 
liquidity in markets for private 
sector instruments 


Institutions that can demon- 


strate significant activity in the 
Canadian private sector money 


and/or bond markets and that 


are subject to federal or provin- 


cial regulation 


Temporary term loan facility 
to give LVTS participants 
increased flexibility in the 
management of their bal- 
ance sheets and to improve 
conditions in money and 
credit markets 





Direct participants in the 
LVTS 





Eligible 
collateral/ 
securities? 


Securities issued or guaranteed by 

the Government of Canada; securities 
issued or guaranteed by a provincial 
government; BAs and promissory notes; 
CP and short-term municipal paper; 
ABCP that meets the BoC’s eligibility 
criteria; corporate and municipal bonds. 
On a temporary basis: affiliated ABCP 
that meets the BoC’s criteria. Securities 
are subject to credit and other criteria. 


BAs, CP, ABCP that meets the 
BoC’s eligibility criteria, promis- 
sory notes. Securities are subject 
to credit and other criteria. 


BAs, CP, and ABCP that meet 
the BoC’s eligibility criteria, 
promissory notes, corporate 
bonds. Securities are subject 
to credit and other criteria. 


Canadian-dollar non-mort- 
gage loan portfolios, subject 
to credit and other criteria. 





Haircuts 


Margin requirements available at: 
<http://www.bankofcanada.ca/en/ 
financial/securities, pdf> 


See margin requirements 
(URL in Column 1) 


See margin requirements 
(URL in Column 1) 


See margin requirements 
(URL in Column 1) 





Pricing and 
type of 
auction 


Multiple-yield competitive auction for 

a fixed par Canadian-dollar amount. 
Introduced minimum and maximum bid 
rates on 21 April 2009. Minimum bid 
rate: lower end of the operating band 
(25 basis points). Maximum bid rate: 
Bank Rate (50 bps) 


Multiple-yield competitive auction 
for a fixed par Canadian-dollar 
amount, subject to a minimum bid 
rate set at a spread of 75 bps over 
the average of the BoC’s target 
overnight rate and the 1-month 
OIS rate as observed by the Bank 


Multiple-yield competitive auc- 


tion for a fixed par Canadian- 
dollar amount, subject to a 
minimum bid rate set at a 
spread of 25 bps over the 
target overnight rate 


Single-price auction for a 
fixed par Canadian-dollar 
amount. Minimum bid rate: 
Bank Rate. All winning bids 
will pay the minimum ac- 
cepted yield. 





Term 


1, 3, 6, 9, and 12 months 


2 weeks 


1 and 3 months 





Frequency 


Biweekly 


Weekly 


Weekly 


a. Full details regarding eligible securities are available at <http://www.bankofcanada.ca/en/financial/securities.pdf> . 
b. As of16 March 2009, this facility was replaced by the Term PRA for Private Sector Instruments. 
Legend: ABCP = asset-backed commercial paper; BAs = bankers’ acceptances; BoC = Bank of Canada; CP = commercial paper; CPA = Canadian Payments Association; 


ELB = effective lower bound; GoC = Government of Canada; LLR = Lender of Last Resort; LVTS = Large Value Transfer System: OIS = overnight index swap; 


PDs = primary dealers; SLF = Standing Liquidity Facility 
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Appendix 1: Bank of Canada Liquidity Facilities (cont’d) 


Date 
announced 


Sales and Repurchase Agree- 


ments (SRAs)/Special Purchase 
and Resale Agreements (SPRAs) 


Used since mid-1994 


Overnight Standing 
Purchase and Resale 


Agreement (PRA) Facility 


21 April 2009 


Standing Liquidity 
Facility (SLF) 


Emergency Lending 
Assistance (ELA) 





Purpose 


Permanent tool of the BoC 
standard operating framework 
for the implementation of mon- 
etary policy. Used to reinforce 
the target overnight rate at the 
midpoint of the operating band. 
Under the ELB, SRAs would 

be used to reinforce the target 
overnight rate, which is the 
lower end of the operating band. 


Temporary facility as 

part of the operating 
framework for the imple- 
mentation of monetary 
policy at the ELB. This 
facility provides a funding 
backstop to PDs, similar 
to the overdraft facility for 
LVTS participants. 


Permanent facility as part of the BoC’s 
operating framework for the implementa- 
tion of monetary policy and of the BoC’s 
LLR framework. This facility aims to sup- 
port settlement in the payments system 
by providing collateralized overnight loans 
to direct participants in the payments 
system who are experiencing temporary 
shortfalls in their settlement balances. 


Permanent facility, part of the 
BoC’s LLR framework. This facil- 
ity provides extraordinary credit 
support to solvent institutions that 
are facing serious and persistent 
liquidity problems. 





Eligible 
participants 


PDs for GoC securities 


PDs for GoC securities 


Direct participants in the LVTS 


Federally incorporated deposit- 
taking institutions that are CPA 
members that are solvent but 
face persistent liquidity problems 
and, in the case of an extraordin- 
ary and widespread event that 
would have significant adverse 
consequences for a provincial 
credit union or caisse populaire 
system, the Credit Union Central 
of Canada, a provincial credit 
union central, the Caisse centrale 
Desjardins, or the Federation des 
caisses Desjardins 





Eligible 
collateral/ 
securities? 


GoC securities 


GoC securities 


Securities issued or guaranteed by the 
Government of Canada, GoC stripped 
coupons and residuals, securities issued 


or guaranteed by a provincial government, 
BAs, and promissory notes, CP and short- 


term municipal paper, corporate, munici- 
pal and foreign-issuer bonds, marketable 
securities issued by the U.S. Treasury, 
ABCP that meets the BoC’s eligibility cri- 
teria, and Special Deposit Accounts held 
at the Bank. Effective 20 October 2008 
through to 1 February 2010, Canadian- 
dollar non-mortgage loan portfolios are 
also fully eligible. Securities are subject to 
credit and other criteria. 


The BoC is willing to accept 

a broader range of collateral 
than for the SLF, including the 
Canadian-dollar non-mortgage 
loan portfolios, subject to credit 
and other criteria. 





Haircuts 


Margin requirements available 
at: <http://www.bankofcanada 
ca/en/financial/securities.pdf> 


See margin requirements 
(URL in Column 1) 


See margin requirements 
(URL in Column 1) 


See margin requirements 
(URL in Column 1) 





Pricing 


Overnight Target Rate 


Bank Rate 


Bank Rate 


Minimum rate is the Bank Rate. 





Term 


Overnight 


Overnight 


Overnight 


Maximum term to maturity: 
6 months 





Frequency 


As required 


Standing Facility 


Standing Facility 


a. Full details regarding eligible securities are available at <http://www.bankofcanada.ca/en/financial/securities.pdf> . 
Legend: ABCP = asset-backed commercial paper; BAs = bankers’ acceptances; BoC = Bank of Canada; CP = commercial paper; CPA = Canadian Payments Association; 
ELB = effective lower bound; GoC = Government of Canada; LLR = Lender of Last Resort; LVTS = Large Value Transfer System; OIS = overnight index swap; 

PDs = primary dealers; SLF = Standing Liquidity Facility 
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As approved by BoC. Actual use 
is very rare. 





Appendix 2: Federal Government Initiatives in Response to the 


Financial Crisis 


During the recent period of financial turmoil, the 
Government of Canada introduced a number of 
measures to respond to gaps in credit markets by 
providing up to $200 billion to improve access to 
financing for Canadian households and businesses. 
One of the key measures is the Insured Mortgage 
Purchase Program (IMPP), under which the govern- 
ment purchases, through the Canada Mortgage and 
Housing Corporation, pools of insured residential 
mortgages from Canadian financial institutions. As 
uncertainty in global financial markets swelled, the 
ability of Canadian financial institutions to fund their 
lending activity became impaired. Through the IMPP, 
these institutions could mobilize assets on their 
balance sheet and obtain a significant and stable 
means of long-term financing. Thus, the IMPP 
enabled financial institutions to continue to provide 
credit to Canadian households, businesses, and the 
economy. The IMPP was complementary to the 
provision of extraordinary liquidity by the Bank of 
Canada, which, by virtue of the Bank of Canada Act, 
is legally restricted from acquiring an interest in 
mortgages. 


A summary of the initiatives taken by the federal 
government in response to the financial crisis is 
presented in chronological order below. 


e July 2008: CMHC’s Canada Mortgage Bonds 
(CMB) Program was expanded to add a 10-year 
maturity. 


¢ October 2008: The IMPP was introduced to 
purchase, through the Canada Mortgage and 
Housing Corporation (CMHC), up to $25 billion in 
insured mortgage pools. 


— The maximum amount was subsequently 
raised to $75 billion in November 2008 and to 
$125 billion in January 2009. 


— About $66 billion in mortgages had been 
purchased by the end of October. 


¢ October 2008: The Canadian Lenders Assurance 
Facility (CLAF) was set up as a temporary facility to 
provide insurance on the wholesale borrowing of 
federally regulated (and elegible, provincially 
regulated) deposit-taking institutions. This was 
undertaken to ensure that Canadian institutions 
were not put at a competitive disadvantage relative 
to foreign competitors when raising funds in whole- 
sale markets. It has not been used to date. 


November 2008: The Office of the Superintendent 
of Financial Institutions (OSFI) announced that the 
limit for preferred shares within the capital rules for 
OSFl-regulated institutions would increase to 

40 per cent. 


December 2008: The Canadian and Ontario 
governments jointly announced financial assist- 
ance to the automotive sector via a $4 billion loan 
facility to the Canadian subsidiaries of General 
Motors and Chrysler. Between 30 March and 

15 July 2009, a total of USD $12.4 million was 
disbursed. 


January 2009: The Canadian Secured Credit 
Facility (CSCF) was introduced in the 2009-2010 
Federal Budget to purchase up to $12 billion in 
newly securitized term asset-backed securities 
(ABS) backed by loans and leases on vehicles and 
equipment. The facility is managed by the Busi- 
ness Development Bank of Canada (BDC). 


January 2009: Changes were made to improve the 
capacity of the Canada Deposit Insurance Cor- 
poration (CDIC) to respond to troubled financial 
institutions: 


— CDIC’s borrowing limit was increased from 
$6 to $15 billion; 


— CDIC was allowed the ability to establish a 
bridge institution as an additional resolution 
tool. 


January 2009: The Business Credit Availability 
Program (BCAP) was introduced to improve 
access to financing for Canadian businesses by 
providing new resources and flexibilities to Export 
Development Canada (EDC) and the Business 
Development Bank of Canada (BDC), combined 
with enhanced co-operation between private 
sector lenders and those Crown corporations. 


— The government injected an additional 
$350 million in capital in both EDC and BDC. 


— EDC’s and BDC’s borrowing limits were 
increased. 


— EDC’s mandate was temporarily expanded to 
enable it to support financing in the domestic 
market. 


May 2009: The Canadian Life Insurers Assurance 
Facility (CLIAF) was established as a temporary 
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Appendix 2: Federal Government Initiatives in Response to the 
Financial Crisis (cont’d) 


facility to provide insurance on the wholesale 
borrowing of federally regulated life insurers. This 
was undertaken to ensure that Canadian institu- 
tions were not put at a competitive disadvantage 
relative to foreign competitors when raising funds 
in wholesale markets. It has not been used to date. 


Understanding Corporate Bond 
spreads Using Credit Default Swaps 





Alejandro Garcia and Jun Yang, Financial Markets Department 


e Since the beginning of the credit crisis, spreads 
on corporate bonds (the difference between the 
yields on a corporate bond and a government 
bond with identical cash flows) worldwide have 
widened markedly. 


e = This article decomposes Canadian corporate 
spreads into default and liquidity components 
for selected Canadian firms, using a model that 
extracts default information from credit default 
swaps. 


e During the credit crisis in 2008, the liquidity 
component for speculative-grade bonds in- 
creased earlier than it did for investment-grade 
bonds, which is consistent with a “flight-to-qual- 
ity” scenario. 


e¢ Although the results are based on a small sample 
of Canadian firms, they are consistent with recent 
research on how liquidity risk is priced in corpor- 
ate bond markets. 


ince the beginning of the credit crisis in mid- 
Ge corporate spreads worldwide widened 

markedly. In Canada, the aggregate spread 
for investment-grade firms reached a maximum of 
401 basis points (bps) in January and March of 2009, 
substantially more than the historical average of 
92 bps; the spread on the equivalent index in the 
United States reached 656 bps in December 2008, 
also substantially more than its historical average of 
153 bps (Chart 1)." Owing to the problems in funding 
markets, corporations and financial institutions began 
to replace “risky” assets with “safer” ones; this “flight- 
to-quality” effect resulted in large price declines in 
equity and corporate bond markets and increases in 
prices in the government market. 


In this article, the corporate bond spread is defined as 
the difference between the yields on a corporate bond 
and a government bond with identical cash flows. 
Under this definition, the corporate spread reflects the 
additional compensation required by investors to hold 
the corporate bond compared with the return on the 
default-free asset (the government bond). This addi- 
tional yield compensates investors for two types of 
risk: (i) the risk of default, i.e., that the firm may not 
be able to meet the promised cash flows; and (ii) the 
liquidity risk, I.e., the risk that the investor may not 
be able to sell the bond quickly, before it matures, 
without a significant discount to the existing market 
price. 


Since promoting financial stability is part of the 
mandate of central banks, they have a natural interest 
in understanding what drives changes in corporate 
spreads— default risk, liquidity risk, or both—since 


1 The average spreads for Canada and the United States are calculated 


for the period from 31 December 1996 to 18 May 2009, using the 
Merrill Lynch corporate indexes for investment-grade firms. The new 
maximum spreads surpassed previous record highs for this period of 
272 bps on 10 October 2002 for the United States and 143 bps on 
24 October 2002 for Canada. 
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Chart 1: Corporate bond spreads in Canada and the 
United States 


Basis points 
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—— Canadian corporate == U.S. corporate 
bond index bond index 


Note: Merrill Lynch spreads for broad corporate indexes. Corporate yield spreads are 
adjusted only for embedded options. Sample: 31 December 1996 to 18 May 2009. 
Sources: Bloomberg, Merrill Lynch 


their policy response will be different, depending on 
which factor is responsible. If, for example, rising 
corporate spreads result mainly from an increase in 
liquidity risk, and the central bank judges that this 
warrants intervention, then it might address the 
situation, at least in part, by providing liquidity. In 
contrast, if rising spreads are the result of increased 
default risk, the appropriate policy response may be 
quite different.* Decomposing corporate spreads is 
not easy, because both components are unobserv- 
able and possibly correlated. 


This article is part of a series of papers that studies 
the risks—mainly default and liquidity—that are priced 
into corporate bond spreads.® Its contributions to this 
research agenda are as follows: (i) the use of informa- 
tion from the credit default swap and bond markets 
for Canadian firms; (ii) analysis that is performed at 
the firm level; and (iii) a focus on Canadian firms that 
access funding in the United States.* 


Related Literature 


For some time, researchers have been investigating 
how much of the corporate bond spread is attribut- 


2 One reason why the policy reaction may be different for liquidity 
risk than for default risk is that the former may be the result of a 
“friction” (i.e., information), whereas the latter may be the result of 
systematic factors. 

3 Garcia and Gravelle (2008) use a structural model with equity data to 
decompose Canadian corporate spreads. 

4 Other work decomposing spreads for Canada focuses on the 
aggregate index spread, using equity-based structural models 
instead of prices on credit default swaps (see Garcia and Gravelle 
2008). 


able to default risk and how much stems from liquidity 
risk. Corporate spreads seem to be too high for 
default risk to be the only contributing factor; in 
addition, they are inconsistent with historical default 
rates and recoveries (Elton et al. 2001). Observed 
corporate spreads are also inconsistent with trad- 
itional structural models based on Merton (1974) 
(Huang and Huang 2003). As well, changes in 
spreads on corporate bonds are not well explained 

by changes in the factors affecting default risk 
(Collin-Dufresne, Goldstein, and Martin 2001), and 
the unexplained portion appears to have a common 
factor. Liquidity risk may therefore be an important 
factor affecting corporate spreads, since corporate 
bond markets are much less liquid than government 
bond markets. Various approaches are used in the 
literature to measure the two components of corpor- 
ate bond spreads. These approaches are detailed next. 


Liquidity component 


Researchers have used different methods to measure 
the liquidity of corporate bonds and to study the 
relationship between liquidity, liquidity risk, and 
corporate spreads. Chen, Lesmond, and Wei (2007) 
use implicit bid-ask spreads and the frequency of 
zero returns to measure the liquidity of corporate 
bonds. Chacko (2005) and Mahanti et al. (2008) use 
the turnover of portfolios holding the bond, and others 
(Edwards, Harris, and Piwowar 2007; Goldstein, 
Hotchkiss, and Sirri 2007; Bao, Pan, and Wang 2008) 
use measures of the impact on prices. In general, they 
find a positive relationship between the illiquidity of 
corporate bonds and their yield spreads. Several 
recent studies (de Jong and Driessen 2006; Downing, 
Underwood, and Xing 2007; Acharya, Amihud, and 
Bharath 2008) analyze how liquidity risk is priced in 
corporate bond returns. They find that, relative to 
investment-grade bonds, speculative-grade bonds 
carry a higher liquidity-risk premium. Most of these 
papers estimate models focusing on one aspect of 
illiquidity, such as transactions costs, inventory risk, 
asymmetric information, or search costs. In addition, 
most papers relate their illiquidity measures to corpor- 
ate spreads in regressions, and are therefore not 
suitable to decompose corporate bonds into liquidity 
and default components. 


Default component 


In general, researchers use two methods to estimate 
the default risk of corporate spreads. One way is to 
use historical default rates and recoveries; this 
method ignores the risk premium associated with 





default risk. Thus, in these models, no consideration 
is given to the extra premium that investors require to 
invest in risky securities whose returns are correlated 
with systematic factors. Another method is to deter- 
mine default risk relative to other traded financial 
instruments, such as equity and credit derivatives. 
According to Merton (1974), equity can be treated as a 
call option on firm values. Corporate bonds can be 
treated as a portfolio holding an equivalent risk-free 
government bond and shorting a put option. Equity 
prices can be used to extract information about the 
firm’s valuation process, which can then be used to 
price corporate bonds. The validity of this method 
requires that the structural models be correctly 
specified. Huang and Huang (2003) show, however, 
that since most structural models are misspecified, 
their results cast doubts on the value of using struc- 
tural models to decompose corporate spreads. 


With the growth of markets for credit derivatives in 
recent years, researchers have started to use credit 
derivatives, such as credit default swaps, to estimate 
the default component of corporate spreads (Longstaff, 
Mithal, and Neis 2005). We use credit default swaps 
to decompose the spreads on Canadian corporate 
bonds because, as discussed in the next section, 
their lower susceptibility to liquidity effects makes 
them a much purer measure of default risk. In addi- 
tion, the reduced-form approach we use to evaluate 
credit default swaps is less prone to misspecification. 


Credit Default Swaps 


A credit default swap (CDS) is a contract that provides 
insurance against the default of a particular company. 
The company is known as the reference entity, and a 
specific bond of the company is known as the refer- 
ence obligation. The quantity of the reference obliga- 
tion to which the derivative contract applies is Known 
as the notional principal.* In a CDS, there are two 
parties to the contract: the buyer of credit protection 
makes periodic payments to the seller of the credit 
protection until either the contract matures or there is 
a default event by the company. In exchange for the 
periodic payments made by the buyer, the seller 
agrees to pay the buyer the difference between the 
face value and the market value of the reference 
obligation if a credit event occurs. If no default occurs, 
the protection buyer still makes all the agreed-upon 


5 The total outstanding notional principal of CDS contracts for a given 
reference entity can exceed the total amount outstanding of the 
reference obligation. 


payments. There is a payment to compensate for 
default losses only in the case of a default. 


Figure 1 shows the cash flows for a typical CDS 
when no default occurs, while Figure 2 shows cash 
flows in a default scenario. The orange boxes repre- 
sent the annuity payments made by the protection 
buyer, while the black box in Figure 2 represents the 
payment that the protection seller makes to the 
protection buyer upon default. 





Figure 1: Credit default swap: Cash flows when there 
is no default 


Time 


ee 


Protection buyer’s annuity payments 


Note: The orange boxes represent the payments made by the protection buyer to 
the protection seller. 
Source: Bank of Canada 








Figure 2: Credit default swap: Cash flows when 
default occurs 


Market value 


J | Face value 
Time 


’ b Tan Lil Defautt Maturity 


Svar pcnn rarer buyer's annuity payments 


Note: The orange boxes represent the payments made by the protection buyer to the 
protection seller. The black box represents the payment made by the protection seller to the 
protection buyer at default. 

Source: Bank of Canada 


As in any swap, the premium (which determines the 
annuity payments) is the rate that equates the expected 
streams of cash flows that the buyer and the seller 
make. The CDS premium therefore contains informa- 
tion on the default probability associated with a 
reference entity, since this information is embedded in 
the expected payment made by the protection seller. 


CDS contracts are commonly used to extract proxies 
for default risk for several reasons. As contracts, not 
securities, CDSs are far less sensitive to liquidity 
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effects, since securities are in fixed supply, while the 
supply of CDSs can be arbitrarily large. Because of 
this reduced sensitivity, CDSs provide a better measure 
of default risk. As well, it is less costly for investors to 
liquidate CDSs prior to maturity than to liquidate a 
corporate bond, since investors simply enter into a 
swap contract in the opposite direction. Further, CDSs 
are not likely to become “special” like treasury bills, 
or “squeezed” like corporate bonds.® In principle, 
therefore, CDSs should contain mainly default infor- 
mation about the reference entity. However, they are 
not totally immune to liquidity effects, since search 
costs may be high for illiquid CDS contracts.’ 


In principle, CDSs should 
contain mainly default information 
about the reference entity. 
However, they are not totally 
immune to liquidity effects. 


It is difficult to obtain data from the Canadian-dollar 
CDS market for Canadian reference entities, since this 
market is underdeveloped and illiquid compared with 
the U.S. market. Moreover, because of the illiquidity 
of the market, these data are likely to contain a non- 
negligible liquidity component, which violates our 
basic modelling assumption. An alternative is to use 
data from CDSs issued in U.S. dollars for Canadian 
entities. Although better than data from the Canadian- 
dollar CDS market, these data are available for a 
limited number of firms, only some of which may have 
liquid contracts. A caveat persists as well with respect 
to the degree of liquidity risk embedded in CDS 
prices—anecdotal evidence suggests that, during a 
crisis, CDS prices, like corporate bonds, might carry 
a liquidity-risk premium. In this study, we use the most 
liquid CDS contracts to decompose Canadian corpor- 
ate spreads and make every effort to minimize any 
decomposition bias resulting from potential illiquidity 
in CDS contracts. In the next section, we present the 


6 “Specials” are specific repo rates significantly below prevailing 
market interest rates for loans of similar maturity and credit risk. 
“Squeezed” refers to a shortage of supply relative to demand for a 
particular security, as evidenced by a movement in its price (or its 
repo rate) to a level that is not in line with the prices of comparable 
securities. 

7  Longstaff, Mithal, and Neis (2005) use the most liquid CDS contracts 
in their study. 


data used to conduct our analysis, as well as the 
controls that helped to focus on the most liquid CDS 
contracts in our sample.® 


Data 


In practice, the CDS quote can be different from the 
CDS transaction price. The CDS quote reflects the 
risk characteristics of the reference entity, whereas 
the transaction price can also reflect the differential in 
counterparty risk between the protection buyer and 
the seller. For this article, we use quote data obtained 
from Markit Inc., the leading provider of CDS data. 


We obtained a dataset of Canadian firms for which 
there are CDS contracts and bonds with a maturity 
greater than one year. Because of the aforementioned 
data limitations on Canadian-dollar-denominated 
CDSs, we use U.S.-dollar-denominated securities 
(CDSs and bonds). We also need data for the yields on 
U.S. risk-free zero-coupon bonds, which are obtained 
from the study by GUrkaynak, Sack, and Wright (2006). 
Our initial dataset included 38 Canadian firms. Filtering 
out Canadian Crown corporations, firms with too few 
CDS or corporate bond quotes, firms without senior 
unsecured debt, and firms for which the number of 
common dates between the CDS data and the corres- 
ponding bonds are less than a year, we are left with a 
set of eight large Canadian firms from various sectors 
of the economy. Six of the firms are rated BBB, while 
the other two are rated CC (see Table 1 for selected 
statistics on the firms’ bond data). The bond and CDS 
data used in the article cover different samples for 
each firm, beginning as early as June 2006 and ending 
as late as November 2008. 


For the Canadian firms selected, we prepared the 
data by selecting bonds and CDS prices that had two 
or more quotes per week and interpolating them 
linearly, when necessary, to obtain a common day of 
the week used to change the frequency of the data 
from daily to weekly. We did this to obtain a dataset 
where, at each moment in time, there is an observa- 
tion for the CDS and the bond prices, which allows 


8 Note that default risk on Canadian-dollar and U.S.-dollar bonds 
issued by the same Canadian entity may differ, to the extent that 
they could be subject to different rules governing default or debt 
workouts in different jurisdictions. 

9 The sample data available for the eight firms used here are for the 
following periods: Firm 1, 30 June 2006-14 November 2008; Firm 2, 
23 June 2006-31 October 2008; Firm 3, 8 June 2007-24 October 
2008; Firm 4, 22 June 2007-31 October 2008; Firm 5, 14 July 
2006-7 November 2008; Firm 6, 30 June 2006-7 November 2008; 
Firm 7, 10 November 2006-14 November 2008; and Firm 8, 30 June 
2006-31 October 2008. 





Table 1: Firms’ bond data 


Number of firms 





Minimum number of bonds 





Maximum number of bonds 


Note: Data from Markit Inc. cover the period June 2006 to November 2008. The BBB 
rating includes all ranges within the BBB category. CC-rated firms were downgraded 
to D in April 2009. 
Source: Markit Inc. 





the model to extract information simultaneously from 
all prices and thus to decompose the spread. 


Table 2 provides descriptive statistics for each CDS 
contract. The CDS premiums show that the eight 
firms in our sample can be separated into two groups: 
sub-investment (or speculative-) grade firms, which 
includes Firms 1 and 2; and investment-grade firms. 
Firms in the first group have higher and more volatile 
CDS premiums, while those in the second group have 
lower and more stable premiums. 





Table 2: Contract data for credit default swaps 


Premiums on credit default swaps (in basis points) 


Standard 
deviation Maximum Rating 


Speculative 








Speculative 





Investment 





Investment 





Investment 





Investment 





Investment 








Investment 


Note: All CDS contracts have a 5-year maturity. 
Source: Bank of Canada 





Methodology 


We use a reduced-form model based on the frame- 
work of Jarrow and Turnbull (1995); Lando (1998); and 
Duffie and Singleton (1999). In this model, investors 
demand a return for holding corporate bonds that 
includes the risk-free rate, the default risk of the 
issuer, and the liquidity premium associated with the 
security. Similarly, investors demand compensation 
for selling the CDS that includes the risk-free rate and 
the default risk associated with the reference entity 
(bond issuer). Note that, in the model, we assume that 





the bond yield includes compensation for liquidity and 
default risk, whereas the CDS includes compensation 
only for default risk.'° 


The methodology can be summarized as follows. We 
have two unobserved variables, liquidity and default, 
as well as time series for the CDSs and several bond 
prices for the same reference entity. From the CDSs, 
we obtain the default factor, which is used to obtain 
the liquidity factor from the bond prices. We are able 
to determine both factors by estimating the param- 
eters of the model to minimize pricing errors.‘’ We 
proceed to create a synthetic zero-coupon 5-year 
bond. For the synthetic bond, we find the correspond- 
ing yield to maturity and subtract the risk-free rate to 
obtain the corporate spread. The corporate spread 
thus obtained is then decomposed into its default 
component, such that the yield to maturity includes 
only the risk-free rate and the default compensation, 
and its liquidity component (the difference between 
the corporate spread and the default component). 


Results 


We first analyze the results around three key events: 
(i) the Bear Stearns liquidation of two hedge funds 
that invested in various types of mortgage-backed 
securities on 31 July 2007; (ii) the announcement by 
the Federal Reserve Bank of New York that it would 
provide term financing to facilitate the acquisition by 
JPMorgan Chase of The Bear Stearns Companies on 
24 March 2008; and (iii) Lehman Brothers filing for 
Chapter 11 bankruptcy protection on 15 September 
2008.'* Chart 2 shows the decomposition for the 
average firm from the investment-grade category, and 
Chart 3 shows the results for the average firm from the 
speculative-grade category. 


The liquidity component of both investment- and 
speculative-grade firms started to increase right after 
the liquidation of the Bear Stearns hedge funds, 
consistent with the overall market conditions. After the 
acquisition of Bear Stearns, the investment-grade 
firms’ liquidity and default component decreased 
slightly, and the speculative-grade firms’ components 
also decreased for a short period. Both of these 
effects possibly reflect the awareness of government 
support for troubled firms. After the filing by Lehman, 


10 This assumes that the CDS liquidity compensation is negligible. 

11 See the Box on p. 28 and Longstaff, Mithal, and Neis (2005) for 
details on the model and the estimation. 

12 Another key event was the halt on redemptions on three investment 
funds on 9 August 2007 by BNP Paribas, France’s largest bank. This, 
with the Bear Stearns acquisition, triggered subsequent events that 
led to the financial crisis. 
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Estimating the Model 


Let r, denote the risk-free rate, J, the intensity of the 
Poisson process governing default, v a liquidity 
premium, and c the continuous coupon rate paid by 
the corporate bond. Each of the processes 7, 4, 
and 7, is stochastic. Following Lando (1998), we 
assume that a bondholder recovers a fraction 1—w 
(fixed at 50 per cent) of the par value of the bond 
in the event of default. Then a corporate bond that 
pays a continuous coupon rate c is priced as 
follows: 


t 
=|, +25 +14) a 
0 


| wa dt 


t 
= J, +2, +15) as 
0 


1 
ay he Je dat 
0 


t 
=|, +25 +14) as 


dat |, 


T 
+(1-w)E? [re 
0 


where 7 is the time to maturity. Let s denote the 
continuous premium paid by the CDS buyer. The 
present value of the premium leg of a credit default 
swap (Pre) can be expressed as, 


T =| (7, +2) 
Pre = E® sfe U 


0 


dt |. (2) 


The value of the protection leg of a CDS (Pro) can 
be expressed as: 


ate +,) ds 


r 
Pio ee w| Aye : dt |. 
0 


From equating both payment legs, we obtain the 
expression for the CDS premium as: 


fh [i +ayas 


E® w| he : dt 
0 





sS= 
ig — [Or +e) ds 
E2 fe 0 


0 


dt 


To obtain closed-form evaluations for both corpor- 
ate bonds and CDSs, we specify the risk-neutral 
dynamics for default-intensity process 1, and 
liquidity process % as follows: 


dh, =(a —BA)dt+oVAdZ 
dy = ndZ. 


The closed-form formula for both corporate bonds 
and CDS premiums can be found in Longstaff, 
Mithal, and Neis (2005). To estimate the model, we 
minimize the pricing error for the CDS premiums 
and the bond prices associated with a given firm. 
We recover A, from time-series observations of 
CDS premiums;' then, at each time 7, we recover 7, 
by minimizing the percentage pricing errors from 
at least two corporate bonds at time ¢. We find 
maximum-likelinood estimates for those param- 
eters by minimizing the sum of corporate bond 
pricing errors over the entire sample. 


(5) 


1 The initial values used for the parameters are reasonable 
estimates, based on the literature and recent evidence. 








Chart 2: Corporate bond spreads for an average 
investment-grade firm 
Synthetic zero-coupon 5-year bond 
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Note: The green lines represent the dates when Bear Stearns liquidated two hedge funds 
that had invested in mortgage-backed securities (31 July 2007), the Federal Reserve Bank 
of New York announced that it would provide term financing to facilitate JPMorgan Chase’s 
acquisition of Bear Stearns (24 March 2008), and Lehman Brothers filed for Chapter 11 
bankruptcy (15 September 2008). 

Source: Bank of Canada estimates 








Chart 3: Corporate bond spreads for an average 
speculative-grade firm 
Synthetic zero-coupon 5-year bond 


2006 2007 2008 
—— Mean liquidity == Mean default == Mean spread 


Note: The green lines represent the dates when Bearn Stearns liquidated two hedge funds 
that had invested in mortgage-backed securities (31 July 2007), the Federal Reserve Bank 
of New York announced that it would provide term financing to facilitate JPMorgan Chase’s 
acquisition of Bear Stearns (24 March 2008), and Lehman Brothers filed for Chapter 11 
bankruptcy (15 September 2008). 

Source: Bank of Canada estimates 


the default component of the average investment- and 
speculative-grade firm started to increase, while the 
liquidity component for both increased substantially. 
It is difficult to determine the medium-term impact of 
the filing by Lehman, since there are only a limited 
number of days for which the CDS data for Canadian 
firms are still reliable. After September 2008, the CDS 
data quickly become unreliable as a pure source of 
default risk, owing to reduced trading—or no trading 


UNDERSTANDING CORPORATE BOND SPREADS USING CREDIT DEFAULT SWAPS Ye 2) 


at all—in the market. Right after the filing by Lehman, 
however, we notice that, for both types of firm, it is the 
increase in the liquidity component that dominates the 
change in the spread. This is in line with the drastic 
deterioration in North American credit markets. 


In more general terms, our results show that, for 
investment-grade firms, the majority of the spread 
corresponds to liquidity; on average, the liquidity 
component accounts for 63 per cent of the spread. 
For speculative-grade firms, it is the reverse—the 
majority of the spread corresponds to default, with the 
default component accounting for 77 per cent of the 
spread, on average.** In addition, our results provide 
evidence that the liquidity component increased 
earlier for the speculative-grade firms. 


For investment-grade firms, the 
majority of the spread corresponds 
to liquidity. For speculative-grade 
firms, the majority of the spread 
corresponds to default. 


These results are consistent with those of de Jong 
and Driessen (2006) and Acharya, Amihud, and 
Bharath (2008) in finding that the credit crisis has had 
a larger impact on speculative-grade than on invest- 
ment-grade bonds. As shown in Charts 2 and 3, the 
overall spread is much higher and the liquidity com- 
ponent (red line) increased markedly and earlier for 
speculative-grade firms.'* For the average invest- 
ment-grade firm, the increase in the liquidity compon- 
ent was less drastic than the corresponding increase 
for the average speculative-grade firm, at least prior 
to the Lehman filing, after which it dominates the 
change in the spread. At this point, however, the CDS 
data are a less-reliable source of default risk. 


Similarly, a comparison of the volatility of the liquidity 
component across firms shows that spreads for 
(speculative-grade) firms 1 and 2 exhibited larger 
volatilities in their liquidity component than did 
(investment-grade) firms 3 to 8 (Table 3). Although 
firm 7 has a mean liquidity component higher than 
that of firm 2, the associated standard deviation is 
much smaller. 


13 For speculative-grade bonds, the liquidity premium is a smaller share 
of a wider spread, and thus is larger in absolute terms. 

14 Note that the vertical axis in Chart 3 is more than three times larger 
than the one in Chart 2. 
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Table 3: Volatility of the liquidity component (%) 


Standard 
deviation 


Speculative 





Speculative 





Investment 





Investment 





Investment 





Investment 





Investment 





Investment 





Note: The level of the liquidity component is obtained from the total spread minus the 
spread with only default taken into account. 
Source: Bank of Canada 


Conclusion 


In this article, we used a reduced-form credit-risk 
model to decompose the spread for Canadian firms 
that issue bonds in the U.S. market. Our main results 
suggest that the proportion of liquidity and default risk 
varies across firms and over time, and that the nature 
of the variation depends on the nature of the shock to 
the economy. More-specific results that apply to the 
credit crisis of 2007-08 are: (i) the relative size of the 
liquidity component in corporate bond spreads Is 
larger for investment-grade bonds than for specula- 
tive-grade bonds; (ii) both the liquidity and default 
components of corporate spreads for speculative- 
grade bonds increased markedly after the beginning of 
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Agency Conflicts in the Process 


of Securitization 





Teodora Paligorova, Financial Markets Department’ 


e The misalignment of incentives among partici- 
pants in the securitization process has been 
identified as contributing to the financial crisis. 


e Recent evidence finds a positive association 
between the prevalence of loans of inferior quality 
and the growth in securitized products. Some 
argue that this is caused by the lack of incentives 
among lenders to screen borrowers, while others 
point to factors such as the specifics of balance- 
sheet management. 


¢ Current initiatives to regulate securitization 
markets include greater transparency and stan- 
dardization; requiring participants to hold an 
economic interest in the credit risk of securitized 
assets; linking the compensation of market 
participants to the long-term performance of the 
underlying loan; and regulation of credit-rating 
agencies. 





* The author would like to thank Greg Bauer, lan Christensen, 
Chris D’Souza, Scott Hendry, Donna Howard, Grahame Johnson, 
Stéphane Lavoie, Jonathan Witmer, Elizabeth Woodman, and 
Mark Zelmer for their valuable comments. 


from a pool of non-tradable assets into tradable 

debt instruments. Major examples include the 
pooling of residential mortgage loans into residential 
mortgage-backed securities; consumer debt receiv- 
ables such as leases and auto, equipment, and 
student loans into asset-backed securities; and bank 
loans, bonds, and mortgage- and asset-backed 
securities into collateralized debt obligations.’ The 
misalignment of incentives among participants in the 
securitization process has played a maior role in the 
ongoing turmoil in financial markets (Carney 2009). 
Many policy-makers have emphasized that the 
originators of loans lacked the incentive to act in the 
best interests of investors, the ultimate holders of 
loans, Causing multiple agency conflicts.2 Mishkin 
(2008), for example, argues that originators are motiv- 
ated to maintain high volumes of loan issuance, but 
not to promote high-quality loans, since they no longer 
have any exposure to the pool of securitized assets. 


G iemaree! is the process of turning cash flows 


Understanding conflicts of interest inherent in the 
securitization process is important for several 
reasons. First, levels of securitized debt grew tremen- 
dously in the past decade. In the United States, the 
share of outstanding asset-backed corporate debt 
increased from roughly 4 per cent of all corporate 
debt in 1985 to 40 per cent in 2007 (Federal Reserve 
Board Statistical Release, Flow of Funds Accounts). A 
similar, though less-pronounced, trend was observed 





1 Mortgage-backed securities include residential and commercial 
mortgage-backed securities. See Fabozzi, Davis, and Choudhry 
(2006) for details on securitized financial products. 

2 An agency relationship is a contract under which a principal employs 
an agent to perform some service on their behalf, requiring the 
delegation of decision-making authority to the agent (Jensen and 
Meckling 1976). Principal-agent (agency) conflicts are prevalent; for 
example, managers may not always act in the best interests of 
shareholders, over whom they often have an informational advan- 
tage. Or, in financial contracts, lenders cannot directly observe the 
quality of borrowers and may lend to those who take risky actions, 
thus decreasing the probability of the loan being repaid. 
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in Canada, where outstanding asset-backed 
corporate debt was 6 per cent of all corporate debt 

in 1993 but 18 per cent in 2007.% Second, this rise in 
the volume of securitized debt led to significant 
structural changes in capital markets.* Specifically, 
traditional bank-based relationship lending was 
replaced by arm’s-length contracting, with the owners 
of securitized products having little knowledge of the 
original loans or of the borrowers.° 


The rise in the volume of securitized 
debt led to significant structural 
changes in capital markets. 


Third, securitization may affect the monetary policy 
transmission mechanism. On the one hand, securi- 
tization may strengthen the effect of monetary policy 
through the liquidity channel because, in theory, it 
should improve liquidity in credit markets, which can 
potentially contribute to the efficient allocation of 
credit. In addition, securitization transforms the 
underlying pool of bank loans into contingent claims 
that depend on asset prices in capital markets. The 
more closely the cost of securitized assets is linked to 
market interest rates rather than to the capital cost of 
bank lending, the stronger might be the impact of 
securitization on the relationship between market and 
short-term policy interest rates, thus enhancing the 
transmission mechanism. On the other hand, securi- 
tization may weaken the effect of monetary policy by 
providing an alternative source of funding. Under tight 
monetary policy, according to the theory of the 
bank-lending channel, banks may experience funding 
problems (Bernanke and Gertler 1995). By providing 
an alternative source of funding, securitization may 
resolve these funding problems and thus dampen the 


3  Author’s calculations, based on Bank of Canada data. 

4 See Kiff et al. (2009) for an analysis of the issuance trends related to 
different securitization products. The overall trend is a large increase 
in volumes over the 2000-07 period followed by a sharp drop at the 
start of the crisis. 

5 See Rajan (2005) for an overview of the changes in financial 
transactions over the past decade. In particular, the author notes that 
the typical financial transaction today is based on arm’s-length 
contracting rather than on a long-term relationship between a client 
and financial institution. Financial transactions also depend on global 
liquidity, because the markets have become more integrated. 
Reintermediation has resulted in less direct investment by house- 
holds and a rise in the number of institutional investors. 


effect of monetary policy. Overall, the effect of 
securitization on monetary policy remains 
ambiguous.°® 


Finally, securitization can also reduce funding costs 
by allowing originators to remove the pool of loans 
from their balance sheets and thus avoid regulatory 
capital charges (Acharya, Philippon, and Richardson 
2009; Acharya and Schnabl 2009). Once the assets 
are no longer on their balance sheets, originators can 
use the proceeds to originate new loans. Pooling and 
tranching also permit the conversion of illiquid assets 
into tradable and divisible debt securities that better 
correspond to the investors’ risk-return profiles, which 
improves overall liquidity in capital markets (Coval, 
Jurek, and Stafford 2009; DeMarzo 2005). 


When the credit crisis began, however, it was evident 
that conflicts of interest among participants can 
potentially reduce the benefits of securitization and 
increase the risk to the system as a whole. This article 
discusses agency conflicts that occurred at different 
stages of the securitization process before the 
outbreak of the credit crisis in 2007. It focuses on the 
latest theoretical and empirical work on conflicts of 
interest related to moral hazard and adverse selec- 
tion.’ In particular, studies on securitization and loan 
quality, screening incentives, credit ratings, risk taking 
by originators, and the incentives of servicers are 
reviewed. Various regulatory proposals and potential 
solutions for ameliorating agency conflicts in the 
securitization process are discussed as well.® 


The Basics of Securitization 


Securitization is a complex, multi-stage process 
involving various players. Figure 1 shows a stylized 
representation of the various stages in the securitiza- 
tion process (the stages do not necessarily follow 


6 Estrella (2002) shows that, over the period 1966-2000, an increase in 


the federal funds rate led to a much stronger increase in mortgage rates 
under securitization than happened when there was no securitization. 

7 Moral hazard occurs when an agreement creates an incentive for an 
agent to take more risks against the interests of the principal (or an 
issuer). For example, if policy-makers rescue some firms, other firms 
may take on more risk if this leads them to believe that the 
probability of being bailed out has increased. Similarly, a firm 
approaching insolvency with only a low probability of survival may 
take extremely large risks in an attempt to benefit from the situation. 
Adverse selection occurs when one of the parties to a transaction 
has more information than the other. For example, if there are two 
groups of assets, only one of which is defective, and the seller can 
identify their quality but the buyer cannot, then an adverse selection 
problem arises in which buyers suspect that all assets are defective 
and discount their value. 


8 Table A1 in the Appendix provides a summary of recent regulatory 


recommendations, their purpose, and potential flaws. Some of them 
will be described in the text below. 
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Figure 1: Major players in the securitization process 
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sequentially, but may often take place simultaneously). 
The stages, along with the main responsibilities of the 
players, are discussed below.? 


Stage 1: Borrowers apply for loans, which are initially 
funded by an originator, usually a bank or savings 
institution. 


Stage 2: The originator identifies and pools assets 
into a portfolio, which may consist of any of the 
following assets: mortgage, bank, auto, home equity, 
student, or equipment loans; bonds; consumer debt; 
or trade or lease receivables. The pool of assets is 
sold to a special-purpose vehicle (SPV), a thinly 
capitalized entity whose ownership and management 
are independent of the originator (Gorton 2008). The 
SPV is usually established as a trust whose main 
purpose is to purchase the assets and realize their 
off-balance-sheet treatment for legal and accounting 
purposes. Originators receive an origination fee paid 
by the borrowers plus the difference between the 
values of originated and sold loans (Ashcraft and 
Schuermann 2008). 


Stages 3-5: Arrangers, usually investment banks, are 
involved in all aspects of the deal structure and are 
compensated through fees paid by investors. Their 
responsibilities are to create the SPV, fund the assets 
until the securitization deal is closed, and underwrite 
the issuance of asset-backed securities. They consult 
credit-rating agencies (Stage 4), which assign ratings 





9 See Ashcraft and Schuermann (2008) for a more detailed presenta- 
tion of the players and the typical incentives in a securitization 
transaction involving residential mortgages. Note that securitization 
deals are typically not standardized, except for mortgage-backed 
securities, and the originators may play multiple roles (arranger, 
underwriter, and servicer), which further complicates the agency 
conflicts in the structure. 


based on the credit risk of the asset-backed securities, 
measured in terms of the probability of default. Since 
the arrangers are responsible for the design of the 
security, they are key players in financial innovation. 


The security design involves the division of the pool of 
assets into several slices, called tranches, each of 
which has a different level of risk and is sold separ- 
ately. The least risky tranche, for example, will be the 
first to receive proceeds from the income generated 
by the underlying assets, while the riskiest tranche 
has the last claim on that income. The conventional 
securitization structure assumes a three-tier security 
design: junior (equity, or first-loss), mezzanine, and 
senior tranches. This structure concentrates expected 
portfolio losses in the junior position, which is usually 
the smallest of the tranches but the one that bears 
most of the exposure to credit risk and is thus 
expected to receive the highest return. 


The initial risk level of each tranche determines the 
amount of additional credit needed to reach a higher 
rating. Arrangers help to reduce the credit risk of the 
pool of securitized assets by requiring collateral, 
insurance, or other agreements to reassure the 
investors that they will be compensated if the bor- 
rower defaults. Arrangers devise ways to enhance 
credit (i.e., improve the credit rating) from either 
internal or external sources. Internal sources include 
the subordination of the tranches (imposing con- 
straints on the payment of interest and principal for 
the various tranches) and/or overcollateralization of 
the asset pool (where the value of the issued 
securities is lower than the value of the underlying 
assets).'® Alternative internal sources of credit 
enhancement are a reserve fund (a separate fund 
created by the issuer that reimburses the trust for 
losses up to the amount of the reserve) and an excess 
spread (the difference between the proceeds from the 
underlying assets and the coupon on the issued 
security). Among a variety of possible external 
sources, the arrangers (on behalf of the issuers) can 


10 In this type of structure, some tranches are subordinated to others 
with the goal of obtaining a high investment-grade rating for the 
other tranches in the deal. In theory, the subordinated structure must 
reflect the credit quality of the underlying pool of assets. There is a 
cascade payment if some of the underlying assets default, with 
losses allocated to subordinated tranches in a waterfall structure. 
The equity tranche investors will be paid only after all the other 
tranches have been paid off. For example, if a $100 million asset- 
backed transaction is financed with a $96 million senior tranche, 
$3.38 million mezzanine, and $0.62 million equity tranche, the 
subordination level of the senior tranche is 4 per cent, which 
suggests that if the default loss is less than 4 per cent, the senior 
tranche is shielded from it. 
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purchase letters of credit or a credit default swap 
(CDS) from a monoline insurance company (Stage 5), 
so that if the issuer fails to make a payment, the 
guarantee provided by the insurers comes into 
effect." 


Stage 6: Arrangers delegate the portfolio manage- 
ment to asset (collateral) managers, who ultimately 
represent investors. By trading the assets in the 
portfolio and replacing non-performing assets, 
managers make decisions on the risk-return charac- 
teristics of the portfolio. A manager’s compensation 
includes fees as well as incentive pay linked to the 
returns of the different tranches. 


Stage 7: Master servicers are employed by the SPV to 
collect loan payments, make advances to the trust of 
unpaid interest by borrowers, and provide customer 
service to the borrowers (although the originator 
frequently performs some of these functions). 
Compensation for master servicers consists of a 
percentage of the outstanding balance of the loan, 
plus float.’ In the event of delinquency, the master 
servicer may decide to transfer the underperforming 
loan to special servicers, who work out these loans by 
making decisions on whether to modify or foreclose 
the loan, and when to do so. Special servicers receive 
a fixed fee and a percentage of the outstanding loans. 
If a troubled loan is liquidated, they receive an addi- 
tional fee. 


Investors, at the end of the securitization process, are 
the ultimate holders of the loan. Households, pension 
funds, hedge funds, and various financial intermediar- 
ies hold the equity, mezzanine, or senior tranches. 


Agency Problems 


The rather complicated process just described 
involves many principal-agent relationships, which 
provide numerous opportunities for agency problems. 
Agency problems that can occur at each stage of the 
securitization process are described below, with a 
discussion of how they may have contributed to the 
recent financial crisis. 


11 Acredit default swap is a type of insurance contract against credit 
risk. For a fee, the buyer secures a promise from the seller of the 
swap to pay the buyer a stated amount in the event of the borrower’s 
default. See Kiff (2003) and Garcia and Yang (this issue) for a 
description of this derivative. The International Swaps and Deriva- 
tives Association reports that the international CDS market grew 
from $631 billion in 2001 to $54.6 trillion in 2008. Acharya, Brenner, 
and Engle (2009) provide a brief overview of the CDS market and the 
financial crisis. 

12 Float is the return that master servicers earn between the time when 
the borrower advances payment on its obligation and when the 
servicer passes the payment to investors. 


Origination and structuring (Stages 1-3) 
Adverse selection 


Asymmetric information (adverse selection) occurs 
when, ex ante, one of the participants in a financial 
transaction is better informed than the other about 
certain aspects of the product’s quality.** With 
traditional lending, banks have a comparative 
advantage in collecting proprietary information about 
borrowers (Diamond 1984), which reduces informa- 
tional asymmetry about the probability of loan 
repayment. Under the originate-to-distribute model, 
however, where originator banks remove loans from 
their balance sheets by selling them to investors, there 
may be a reduced incentive for the banks to collect 
information, since they are partially separated from 
the consequences of the borrower’s default and may 
therefore lack the incentive to develop a long-term 
relationship with potential borrowers. A major concern 
about securitization is that it has weakened banks’ 
incentives to screen borrowers, which allowed a 
higher percentage of bad-quality loans to enter the 
credit market over the 2000-07 period (Mishkin 
2008).'* The question of whether securitization has 
diluted screening incentives has been of great 
importance to policy-makers since the start of the 
credit crisis in 2007 (e.g., Shin 2009). The problem of 
asymmetric information may operate throughout the 
securitization process, in that the originator of loans 
may have more information about the quality of the 
assets than arrangers do; similarly, arrangers may be 
better informed than asset managers. 


Assessing whether securitization has led to the 
lowering of lending standards or whether lax lending 
standards have contributed to the growth of securi- 
tization is a challenging task, the results of which 


13 Akerlof (1970) refers to the market for used cars, which is character- 
ized by substantial asymmetric information. Assuming that the 
market price of a used car is the price of a car in average condition, 
only sellers of cars in equal or worse condition will have an incentive 
to trade. Because the buyers do not have sufficient information to 
distinguish between cars with different qualities, the pricing policy 
deters good-quality buyers and attracts only bad-quality buyers. By 
lowering standards and prices, only poor-quality cars (“lemons”) will 
be left. This situation is inefficient because, initially, there were 
buyers who wished to purchase cars at a higher price; however, due 
to the low quality of the cars, they left the market. 

14 Originators of subprime mortgages face different levels of super- 
vision in the United States. Deposit-taking institutions, such as 
banks, are supervised by the Federal Reserve Board and the Federal 
Deposit Insurance Corporation, among other bodies, while non-bank 
originators, such as mortgage brokers, undergo less supervision. An 
interesting question, which is beyond the scope of this article, is: To 
what extent does the regulatory environment affect the incentives of 
originators for screening and due diligence? See Keys et al. (2009), 
whose results on the effects of regulation on loan quality show that 
subprime mortgages originated by banks tend to default more than 
those originated by less-regulated institutions. 





could imply different policy responses. In the former 
case, regulators and policy-makers should focus on 
fixing securitization per se, while, in the latter case, 
the need for screening incentives should be 
addressed. Ideally, to determine whether securitiza- 
tion has caused lax screening behaviour, securitized 
and unsecuritized loans with identical loan character- 
istics should be compared. If no dilution effect is 
observed, the reason for lax lending standards may 
be the prevalence of specific types of loans, rather 
than securitization. The significant differences 
between securitized loans and non-securitized loans 
in terms of a borrower’s quality, as measured by 
loan-to-value ratios and FICO scores, implies that 
originators have securitized only a particular group 
of loans.'* Thus, the impact of securitization on 
screening behaviour may be the result of these 
differences in loan characteristics, rather than the 
securitization process itself. 


Whether securitization has diluted 
screening incentives has been of 

great importance to policy-makers 
since the start of the credit crisis. 


Keys et al. (2010) use data on more than two million 
subprime mortgages for the period 2001-06 to 
establish the effect of securitization on screening. 
They find that the number of loans that are easier to 
securitize and do not require the collection of costly 
(unobservable) information about borrowers is more 
than double (110 per cent) the number that are more 
difficult to securitize and require the collection of 
hard-to-verify borrower information. The probability of 
default within two years of origination is 20 per cent 
greater for the former than for the latter. The authors 
take this as evidence that securitization has led to 
laxer screening standards, which suggests the 
presence of an adverse selection problem. Demyanyk 
and Van Hemert (2009) find that the growth of the 
subprime mortgage market is associated with a 
decrease in loan quality adjusted for observed loan 
characteristics and macroeconomic circumstances 
from 2001 to 2007. The authors of this study conclude 
as well that issuers were aware of the decrease in 
loan quality, since mortgage rates continued to rise 


15 FICO (Fair Isaac Corporation) scores measure the probability of a 
negative credit event in a 2-year period. More information can be 
found at <http://www.myfico.com>. 


while the loan-to-value ratio (which measures a 
borrower’s riskiness) increased over the 2001-07 
period. 


Another way to determine whether securitization has 
led to the origination of bad loans is to analyze the 
trading activity in loans before and after the crisis. 
Using the sudden freeze in the secondary market in 
2007 to identify the effect of securitized lending on 
mortgage quality from the third quarter of 2006 to the 
first quarter of 2008, Purnanandam (2009) finds that 
banks with a large quantity of loans originated before 
the first quarter of 2007 (before the onset of the credit 
Crisis) could not sell them in the immediate post-crisis 
period. The author attributes this to the inferior quality 
of these loans, which is confirmed by observing that 
the loans had high mortgage charge-off and default 
rates. After ruling out the effect of different loan charac- 
teristics and the liability structure of banks, Purnanan- 
dam (2009) concludes that securitization contributed to 
the origination of inferior loans. This finding is observed 
to be stronger in banks with relatively low capital and 
weaker sensitivity to demand deposits. 


The reverse causality may also be true, however: Lax 
lending standards may have contributed to the expan- 
sion of securitized credit. Mian and Sufi (2008) explore 
possible reasons for the recent increase in subprime 
mortgages. They show that neither the prospect of 
higher income for subprime borrowers in early 2000, 
nor the increased expectation of future growth in 
house prices can explain the rise in the supply of 
credit. The authors argue that the increase in the 
number of subprime loans is the result of a greater 
willingness among lenders to originate such loans. The 
study is inconclusive about the exact reason for the 
increased supply of credit, however, which may be 
better risk diversification, implicit government guaran- 
tees, or the lack of screening incentives. Similarly, 
McCoy, Pavlov, and Wachter (2009) posit that inflated 
fees at every stage of the securitization process have 
increased the competition for lending products. To 
acquire a larger market share, originators decreased 
their lending standards and extended mortgages to 
risky borrowers. Measuring lending standards by loan- 
denial rates and loan-to-income ratios, Dell’Ariccia, 
Igan, and Laeven (2008) find that the decrease in 
lending standards has led to an increase in the 
demand for, and supply of, subprime loans. In 
addition, the decrease in lending standards is more 
pronounced in regions where lenders securitized large 
portions of the originated loans. 


Shin (2009) argues that the lack of screening 
incentives that is presumed to have led to low lending 
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standards may not be the only reason for the growth of 
securitization. The supply of credit depends on 
balance-sheet attributes such as equity, leverage, 

and the funding source. Financial intermediaries must 
be funded either by equity or by borrowing from 
creditors outside the banking system. Securitization 
facilitates credit supply by attracting new creditors 
such as pension funds, mutual funds, and foreign 
investors. According to Shin’s model, after the banks 
exhaust the pool of less-risky borrowers, intermediaries 
seek more-risky borrowers in order to invest the 
available funds from the new creditors. Thus, the 
increased supply of credit to more-risky borrowers 
results more from the availability of funds than from 

lax lending standards. 


The importance of screening incentives is further 
highlighted by Rajan, Seru, and Vig (2008), who claim 
that the originators’ lack of incentives to collect 
information about borrowers led to estimates of 
default probabilities that were biased downwards. In 
particular, originators of loans acquire two types of 
information: verifiable (loan-to-value ratios and FICO 
scores) and unverifiable (soft) information, which is not 
easily documented (e.g., possible termination of the 
borrower’s job or expenses that are not included in 
the current credit report). As the distance between the 
borrower and the investor increases, originators do 
not have the incentive to collect soft information, 
which, since it is not verifiable, cannot be reflected in 
the price of the loans. Models using data from a 
low-securitization regime will systematically under- 
predict default probabilities in a high-securitization 
regime, when soft information is more important. 
Better statistical techniques may not reduce model 
risk, because the growth of securitization has 
changed incentives to determine the riskiness of 
loans. This suggests that regulators, credit-rating 
agencies, and investors may face challenges when 
they rely solely on historical data to estimate the 
riskiness of assets. One solution is for regulators to 
take into account the drop in originators’ incentives 
and to mandate the collection of all the necessary 
information, regardless of the securitization regime. 


A host of recent papers therefore suggest that 
securitization has weakened the incentives of 
originators to screen, resulting in a large increase in 
poor-quality securitized loans over the 2000-07 
period. Alternatively, the growth in credit supply 
facilitated by securitization has forced an expansion of 
the pool of borrowers to include those who are more 
risky (Shin 2009). 


Transparency and standardization 


One way to reduce the problem of asymmetric 
information in securitization markets is greater 
transparency, which helps originators and arrangers 
to exercise due diligence and, consequently, to limit 
various types of risk, such as the risk of allowing bad 
loans to enter the asset pool.'® Yet, greater transpar- 
ency may also reveal the investment strategies of loan 
originators, thereby affecting their willingness to buy 
and sell certain assets. 


Securitization has weakened the 
incentives of originators to screen, 
resulting in a large increase in poor- 
quality loans over the 2000-07 period. 


The proposals for regulatory reform require issuers of 
asset-backed securities to disclose more information, 
as well as to provide more standardized formats for 
reporting. For example, issuers will have to report the 
underlying structure of the securitization vehicle and 
will supply information about the transactions, the 
composition of the asset pools, and their outstanding 
balances. In addition, originators would have to 
disclose the structure of their compensation and their 
level of risk retention, as well as that of brokers and 
sponsors. To further improve investment decision 
making in securitization markets, there should be 
better standardization that will guarantee uniform 
rules for the various procedures. 


Security design 


The level of credit support provided to the senior 
tranches of asset-backed securities is determined by 
the subordination structure, whereby the first losses 
are covered by the equity tranche holders. In theory, 
the use of subordination as an internal source of 
credit enhancement signals the willingness of the 
issuer to weather significant credit risk. Low subordin- 
ation implies that the share of the equity tranche in the 
deal is small, and may expose investors in the senior 
tranche to losses. Thus, if the subordination level is 
too low (the equity tranche is small relative to the 
senior tranche), originators and arrangers, as holders 
of the equity tranche, may not have enough incentive 
to screen borrowers and exert due diligence, and may 


16 See Fender and Mitchell (2009a) for details on policy initiatives other 
than transparency and standardization. Some of these initiatives are 
discussed below. 


find it more profitable to take large risky positions 
because the senior tranche investors will bear the 
greater share of potential losses. If the subordination 
level is too high (the equity tranche is large and covers 
potential losses), then originators and asset managers 
who hold the equity tranche may have strong incen- 
tives to screen and monitor. But, owing to the risky 
profile of the securitization deal, the investors in the 
equity tranche may not be able to cover the potential 
losses. Provided that the assets are diversified, with a 
low correlation of default, subordination offers a shield 
against losses on the pool of underlying assets and 
creates incentives for screening and due diligence. 


Moral hazard 


Shareholders employ managers to handle the day-to- 
day operations of the firm, yet conflicts of interest can 
arise between them because managers may not 
always act in the best interests of shareholders. For 
example, managers may have an incentive to herd 
(mimic the investment decisions of other managers) 
by ignoring private information (Rajan 2005). Herding 
can lead to suboptimal risk taking by not creating new 
value-enhancing projects and exposing the firm to the 
risk of using a single technology, rather than diversify- 
ing. Managers may also entrench themselves within 
the company by making manager-specific invest- 
ments, such as taking projects whose completion 
depends on their specific skills, making it costly for 
shareholders to replace them (Shleifer and Vishny 
1989). Entrenchment is also associated with 
suboptimal outcomes, since the firm relies on 
managers who invest only in projects that coincide 
with their own expertise, thereby increasing the firm’s 
risk exposure. 


Within financial markets, a moral hazard problem 
arises when the originator of a loan has no incentive 
to monitor the borrower’s actions—again, because the 
Originator will not retain the loan on its balance sheet 
and thus will not bear the costs of bankruptcy. 
Purchasing credit protection, such as credit default 
swaps, may also weaken originators’ incentives to 
monitor borrowers (Kiff, Michaud, and Mitchell 2003). 
A consequence of this moral hazard problem is that 
borrowers may take risky actions that reduce the 
probability of loan repayment. Recent evidence 
suggests that the 3-year risk-adjusted underperform- 
ance of loans with an active secondary market is 
partially due to the lack of monitoring, which has 
allowed excessive risk taking by borrowers (Berndt 
and Gupta 2008). 


Yet, the problems may be amplified throughout the 
securitization process. Excessive risk taking by bank 
managers, the main originators of securitized loans, is 
considered one of the major factors contributing to 
the credit crisis (Trichet 2008). Originators not only 
failed to monitor the actions of borrowers, they also 
appear to have taken risky actions that were not in the 
best interests of the ultimate holders of the loan 
(Mishkin 2008). Managers took risky positions mainly 
because their compensation did not reflect the level 
of risk of the investments. They had stronger incen- 
tives to take tail risks (those that generate a small 
probability of severe adverse consequences, but offer 
generous compensation the rest of the time) because 
their compensation was more sensitive to upside than 
to downside returns (Rajan 2005). Their compensation 
was also linked to short-term returns, assuming that 
negative outcomes would occur only in the distant 
future. These risks translated into positive returns 
most of the time, and only rarely into negative returns, 
until 2007. Because compensation was linked to 
instant profits without recognizing the source of the 
risk, banks had incentives to build their balance 
sheets by investing in securitized products.*” 


The policy debate on executive 
remuneration recognizes that 
compensation has to be adjusted 
for different risks. 


The policy debate on executive remuneration 
recognizes that compensation has to be adjusted for 
different risks by ensuring that it is both symmetric 
and time consistent with those risks (Bordeleau and 
Engert 2009; U.S. Treasury 2009; Acharya, Carpenter, 
and Gabaix 2009). Edmans et al. (2009) propose a 
new scheme that would allow the firm to escrow 
compensation until retirement. To maintain sufficient 
equity in the firm, even if its stock falls, the authors 
suggest a rebalancing mechanism that maintains a 
constant ratio between cash and stock. Another way 
to avoid excessive risk taking in highly leveraged 
institutions is to decrease the sensitivity of compen- 


17 Highly rated securities, regarded as less risky, required low capital 
reserves; as well, the originating banks did not account for the 
assets’ level of liquidity risk. Clementi, Cooley, and Richardson 
(2009) note banks’ practice of holding collateralized debt obligations 
(CDOs) rated Triple-A that they themselves had originated. CDOs are 
debt securities backed by a pool of heterogeneous debt instruments 
such as bonds and loans. See Gorton (2008) for a description of the 
design and issuance trends for CDOs in the 2000s. 
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sation to return as the value of debt increases 
(John, Mehran, and Qian 2007). This compensation 
structure would ensure that managers do not engage 
in behaviour that incurs higher risks for debt holders. 
Stated differently, the study implies that compensa- 
tion in financial institutions has to be designed to 
encourage managers to serve not only the interests of 
shareholders, but those of debt holders as well. 


Another factor related to securitization that exacer- 
bated risk taking is that the fees paid to various 
parties were all transaction based—they were realized 
when the transaction was recorded. Brokers and 
traders were paid when the contract was signed; the 
mortgage lender earned a fee when the mortgage 
was sold; and the issuer was paid an issuance fee. 
Thus, no party was found to have any stake in the 
long-run performance of the underlying loan. To 
rectify this, regulators have moved to link the com- 
pensation for brokers, originators, sponsors, and 
underwriters to the long-term performance of the 
securitized assets. An important change will be the 
accounting recognition of income over time instead 
of the current practice of immediate recognition 
(U.S. Treasury 2009). 


“Holding the equity tranche” 


It is assumed that if originators hold the equity (junior) 
tranche, they will absorb the first losses and will bear 
most of the risk of default. Because they are ina 
position to know more about the quality of the loans 
they have securitized, requiring them to hold a portion 
of the equity tranche would give them a stronger 
incentive to screen and monitor borrowers. In the early 
days of securitization, originators usually kept the 
equity tranche; however, at some point during the 
2005-07 period, these tranches began to be sold to 
investors such as pension funds, or hedged through 
credit derivatives.® Banks undertook regulatory 
arbitrage by keeping the Triple-A tranches of securi- 
tized products, which allowed them to avoid capital 
charges. Under these conditions, the equity tranche 
did not play an incentive role, since they held the 
senior tranches instead of the equity tranche that 
could potentially curb risk taking (Clementi, Cooley, 
and Richardson 2009). 





18 Some of the U.S. pension funds that held CDO tranches in the 
pre-crisis period were Calpers (California Public Employees’ 
Retirement system), the General Retirement System of the City of 
Detroit, the Teacher Retirement System of Texas, and the Missouri 
State Employees’ Retirement System. 


Even if it is held by the originators, the equity tranche 
may not be the most effective device for aligning 
incentives under all circumstances, since a systematic 
factor (an event beyond the control of the originators) 
might affect the performance of all of the tranches. 

In a theoretical model, Fender and Mitchell (2009b) 
argue that if the probability of an unfavourable 
systematic outcome is high, the equity tranche will 
absorb losses regardless of the efforts by originators, 
and thus may actually provide less incentive for origin- 
ators holding those tranches to screen borrowers. In 
these circumstances, it is optimal to hold equal slices 
of both the mezzanine and equity tranches, or a slice 
of each tranche of the portfolio (a vertical slice). If the 
probability of a favourable outcome is high, however, 
then it is better to hold the equity tranche than the 
mezzanine or the vertical slice. Finally, the authors 
note that the equity tranche will not play an incentive 
role if it is hedged with credit derivatives or if the 
portfolio consists of loans with highly correlated 
default probabilities. In response, recent regulatory 
proposals prohibit any direct or indirect hedging of 
risks related to the equity tranche, which is meant to 
ensure the material interest of the originators and 
sponsors of the deal (U.S. Treasury 2009). 


Reguiring originators to hold a 
portion of the equity tranche would 
give them a stronger incentive to 
screen and monitor borrowers. 


Credit rating (Stage 4) 


At Stage 4 (Figure 1), arrangers contact credit-rating 
agencies to obtain a rating on each tranche. By 
assessing the creditworthiness of a corporation or 
security, Credit-rating agencies act as “gatekeepers” 
that reduce the probability of asymmetric information 
about the default and recovery risk of securities and 
firms. As users of credit ratings, investors are inter- 
ested in accurate ratings, while issuers, who are 
paying for the ratings, are interested in favourable 
ratings. Thus, there is a conflict of interest among 
issuers, rating agencies, and investors, for which 
rating agencies have been criticized.*® A frequently 
cited cause of the financial crisis is that credit-rating 





19 Of course, this agency problem is modified somewhat by reputational 
concerns: Issuers are interested in favourable ratings from reputable 
rating agencies that provide accurate ratings. 


agencies may have delivered inaccurate ratings of 
structured products because the models and the 
underlying assumptions did not fully reflect the 
complexity and risk of the these securities (Coval, 
Jurek, and Stafford 2009; Richardson and White 
2009).*° Rating original asset-backed securities 
depends on the default correlation among the under- 
lying assets, while rating CDO tranches depends on 
the default probabilities of asset-backed securities. In 
other words, the ratings depend on the default 
probability of a product that itself depends on default 
probabilities. Coval, Jurek, and Stafford (2009) note 
that small errors in estimating the likelihood of default 
may not be enough to change the rating of structured 
products securitized once, but they may be crucial for 
the rating of products like CDOs that are securitized 
two or more times. 


Another factor that might have exacerbated the 
agency problem between issuers and investors is 
“rating shopping,” which allows issuers to choose 
only the most favourable rating received from all of 
the credit-rating agencies. Agencies may have 
encouraged rating shopping by selling consulting, or 
advisory, services to attract issuers. The complexity 
of structured products may also increase the disparity 
in ratings across agencies, as argued by Skreta and 
Veldkamp (2009), which may be another reason for 
rating shopping. Regulators agree that the practice 
should be banned. Assuming that advisory services 
promote rating shopping, the European Union regula- 
tor has stipulated that “agencies may not provide 
advisory services” (European Commission 2008). A 
similar, though less-restrictive, proposal by the 
Securities Exchange Commission is to separate the 
roles of a rater and an adviser for the design of 
tranches in securitized products. 


Theory suggests that reputational concerns may act 
as a disciplinary device among rating agencies. Klein 
and Leffler (1981) suggest that the agencies’ reputa- 
tional concerns may maintain quality standards in 
markets where problems with asymmetric information 
preclude it. A recent theoretical study by Bolton, 
Freixas, and Shapiro (2009) shows that the issuance 
of inflated ratings is higher in situations where the 
costs of maintaining the agency’s reputation are low. 





20 Although not necessarily proving the inaccuracy of the ratings of 
structured products, Fitch Ratings (2007) reports that 70 per cent of 
their structured products are rated Triple-A. Using a Standard & 
Poor’s database of 3,912 tranches of CLOs (securities backed by a 
pool of corporate loans), Benmelech and Dlugosz (2009) discover 
that 70.7 per cent of all tranches receive the highest grade. 


Since creating and maintaining a reputation is linked 
with competition, the market structure of the credit- 
rating agencies is expected to affect the quality of the 
service. Becker and Milbourn (2008) reason that 
competition reduces producer profits, which may 
result in weakened reputational concerns and, hence, 
ratings of a lower quality. On the other hand, competi- 
tion among agencies may strengthen their reputa- 
tional concerns because issuers can choose among 
many agencies. An empirical study by Becker and 
Milbourn (2008) on the effect of competition on ratings 
finds that the increase in the market share of Fitch in 
corporate bond rating since the mid-1990s has 
resulted in less-accurate corporate ratings. A potential 
policy implication is that weaker competition may 
strengthen reputational concerns and thus the quality 
of the ratings; however, careful examination of both 
the costs and the benefits of competition in the rating 
industry is needed. 


Various regulatory proposals have been formulated to 
address conflicts of interest among credit-rating 
agencies. One of the methods used most frequently 
to realign incentives is the pay structure. Regulators 
are debating whether the fees collected by credit- 
rating agencies should be paid by investors rather 
than issuers (SEC 2009). If investors pay, however, 
they may not be willing to share rating assessments, 
which would reduce disclosure and increase the 
asymmetrical-information problem, likely to the 
detriment of smaller investors.** Another proposal 
requires issuers to pay up front, which may introduce 
a new moral hazard problem: Rating agencies may 
not have the incentive to deliver high-quality service. 
An alternative mechanism for mitigating agency 
problems is strong oversight. The European Union 
regulator suggests that agencies appoint at least two 
directors on their boards whose salary does not 
depend on the performance of the rating agency 
(European Commission 2008). 


Another proposal would require rating agencies to 
improve the disclosure of the models, methodologies, 
and assumptions on which the ratings are based (U.S. 
Treasury 2009). Too high a level of disclosure may 
deter innovation and reduce the diversity of models, 
thus increasing systemic risk, while too low a level 
hurts the interests of investors. A larger set of risk 


21 See Zelmer (2007) for more details on this topic. 
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metrics can potentially inform investors of the multi- 
dimensional aspects of the risks they are taking.? 


Insurance (Stage 5) 


Issuers and arrangers may choose to buy credit 
default swaps (CDSs) to insure against the possibility 
of default on the pool of underlying assets. In general, 
a CDS introduces counterparty risk—the risk that the 
insurer will fail to fulfill its obligation to pay the buyer 
of the swap (arrangers) if the borrower defaults (the 
pool of underlying assets). In the recent crisis, the 
counterparty risk in the CDS market turned into 
systemic risk because the standard bilateral 
arrangement of this contract did not take into account 
the exposure to other buyers of swaps. One way to 
mitigate this risk is to impose collateral and margin 
requirements. However, the lack of transparency in 
this market masked the exposure to expected credit 
defaults of counterparties, which may have made 
swap buyers reluctant to demand large margins 

and collateral. 


The lack of transparency in the CDS 
market masked the exposure to 
expected credit defaults of 
counterparties. 


In the wake of the market turmoil, it became apparent 
that high-rated swap sellers such as AIG had not 
posted sufficient collateral for their swap contracts. 
The swap counterparties were relying on AIG’s own 
ratings to hedge counterparty risk.2? However, this 
created a moral hazard problem because the 
expansion of insurers’ balance sheets as a result of 
collateral avoidance allowed them to sell even more 
swaps. The question arises: Would the issuers have 
bought CDS contracts had they known, for example, 
that AIG had $400 billion worth of exposure to 

credit defaults? 





22 For example, the Dominion Bond Rating Service (DBRS) has 
introduced new reporting requirements for conduits of Canadian 
bank-sponsored asset-backed commercial paper. In particular, they 
are required to include details of the underlying structure of each 
conduit, the type of the transaction, and the composition of the asset 
pool. In addition, to increase the transparency of the rating process, 
DBRS releases surveillance reports on commercial mortgage-backed 
securities (CMBS) (DBRS 2009). 

23 AIG counterparties did not require collateral because of the insurer’s 
Triple-A credit rating. Yet, they required collateral once the company 
was downgraded in September 2008 (Acharya, Brenner, and Engle 
2009; McCoy, Pavlov, and Wachter 2009). 


Since they are subject only to anti-fraud and anti- 
manipulation prohibitions, CDSs have been very 
lightly regulated (McCoy, Pavlov, and Wachter 2009). 
Regulatory proposals will require that if CDS markets 
continue to increase in size, they should trade through 
centralized clearinghouses or exchanges that play the 
role of counterparties (U.S. Treasury 2009; Acharya, 
Brenner, and Engle 2009).2* An expected benefit from 
trading through these institutions is that the collateral 
and margin requirements will not be set bilaterally, 
ignoring the counterparty risk for each trade. In 
addition, exchanges guarantee that whenever the 
margin requirements are low, the trading positions will 
be liquidated immediately, unless the margins are 
restored. Thus, the collateral and margin arrangements 
would correspond to the credit and market risks, 
resulting in better aligned incentives for insurers.?° 


Asset management (Stage 6) 


At Stage 6, investors employ an asset manager to 
formulate a strategy and manage the pool of assets. 
Yet moral hazard arises because of investors’ and 
managers’ differing incentives. While the investors’ 
objective is to achieve an optimal risk-return trade-off, 
the goal of asset managers is to maximize their fees, 
which may lead them to engage in various adverse 
strategies in regards to portfolio design and trading 
decisions. They may, for example, build high-risk 
undiversified portfolios that do not maximize risk- 
adjusted returns for investors; if they hold a portion of 
the equity tranche, they may purchase (sell) loans 
below (above) par value and distribute the gains to 
holders of the equity tranche. They may also buy 
low-rated assets to earn higher yields at the cost of 
increased credit risk or may not expend the effort to 
acquire private information about the loans, instead 
mimicking the investment decisions of other man- 
agers by “buying the market,” thus ensuring that they 
will not underperform their peers (Rajan 2005). These 


24 If trading is organized through a clearinghouse, each trade is initially 
set bilaterally. The clearinghouse then steps in as a counterparty, 
thus permitting the netting of identical offsetting contracts. If the 
trading is organized in a formal exchange, licensed market-makers 
are counterparties that meet collateral and margin requirements. 
Exposure netting under both arrangements reduces counterparty 
risk. Duffie and Zhu (2009) examine whether the establishment of 
clearinghouses reduces counterparty exposure and collateral 
demand, arguing that this is efficient only if “the opportunity to get 
multilateral netting in that asset class dominates the resulting loss in 
bilateral netting opportunities across other asset classes” (p. 2). 

The regulatory proposals for over-the-counter (OTC) markets also 
include standardization of the CDS contracts; a centralized registry if 
the contracts are not large enough; (delayed) disclosure of the net 
positions of market participants; and transparency of information for 
regulators. See Acharya, Brenner, and Engle (2009) and U.S. 
Treasury (2009) for more details on these proposals. 
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risks can be alleviated by imposing constraints on 
managers’ decisions and on the composition and risk 
profile of the portfolio (Keller 2008). 


Servicing (Stage 7) 


Once the loan is transferred to a trust and securitized, 
the master servicer is responsible for the allocation 
and distribution of the loan proceeds and losses to 
the tranche holders. The special servicer manages 
the work-out plan for delinquent loans. The presence 
of servicers alleviates potential coordination 
problems among heterogeneous classes of invest- 
ors with different risk-return profiles. Ashcraft and 
Schuermann (2008) refer to Moody’s estimates 
that the loss can vary within a 10 per cent range, 
depending on a servicer’s quality. 


Senior- and equity-class investors may have conflict- 
ing interests regarding the choice of extending the 
loan or foreclosing and selling the property. Loan 
extension may not be preferred by the senior-class 
investors, since the collateral may continue to deteri- 
orate, thereby decreasing the proceeds. If interest 
rates are falling, however, senior tranche holders may 
be better off with an extension. The equity tranche 
holder may prefer an extension to prolong the period 
of fee proceeds if the value of the collateral is less 
than the loan balance. 


Once they are handling the loan, special servicers 
may prefer to extend a loan work-out to obtain higher 
fees rather than assuming the cost of monitoring and 
creating the work-out. Gan and Mayer (2006) show 
that if a special servicer holds the equity tranche, the 
probability of transferring loans into special servicing 
is lower. Once the loan is transferred into special 
servicing, the size of the loss in the deal affects the 
liquidation period; i.e., loans with small losses are 
associated with faster liquidation than are loans with 
larger losses. Overall, holding a stake in the deal 
appears to be an important device to realign incen- 
tives between servicers and investors. 


Conclusion 


The rapid growth of securitization has modified the 
way credit markets function. Although securitization 
has many potential benefits, the agency problems 
inherent in the various stages of the process have 
made it difficult for investors to evaluate the under- 
lying risks. 


Thus, the main question is how to restore healthy and 
sustainable securitization markets by overcoming 
these agency problems. The regulatory proposals 
target reforms in several areas: improved transpar- 
ency and disclosure, better use of credit ratings, 
effective alignment of incentives between originators 
and arrangers, and increased standardization. It is 
also debated that the regulators need to consider not 
only the separate effect of each policy, but their 
interactive impact as well. 


The main question is how to 
restore healthy and sustainable 
securitization markets by 
overcoming these agency problems. 


To ensure the availability and quality of information 
for the participants in the securitization deal, the 
proposals recommend better and timely disclosure of 
practices by originators, asset managers, and under- 
writers. For instance, regional industry bodies have 
prepared recommendations for disclosure at the 
pre-issuance stage of information on the cash flow of 
pools of assets (sensitivity to prepayments, default, 
and recovery scenarios, and a summary of loan 
characteristics), expected credit ratings, and a 
description of the hedging arrangements for the cash 
flow. At the post-issuance stage, investors will receive 
regular reports for the underlying structure of each 
deal, the nature of the transactions involving (asset- 
backed) securities, and the composition of the asset 
pool at the time of reporting. The regulators should 
ensure, however, that the information that is released 
has material content and does not burden investors 
and securitizers with irrelevant details. To further 
improve transparency and reduce valuation difficul- 
ties, the policy initiatives preview a reduction in the 
complexity of securitized products by imposing 
standardization. 


To guarantee better use of credit ratings, the 
proposals require the disclosure of conflicts of 
interest among the participants, as well as more 
detailed information on the methods used to calculate 
the ratings. Credit-rating agencies should also release 
reports on, for example, specially serviced loans and 
collateral changes from previous reporting periods. It 
is also suggested that structured and unstructured 
products should be identified. To alleviate the conflicts 
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of interest, the practice of simultaneously obtaining a 


rating and advice on the deal structure will be banned. 


Requiring issuers and/or originators to retain some 
exposure to the securitized asset is viewed as one 
means of achieving an alignment of their incentives 
with those of investors. While it is agreed that 
originators should maintain a material economic 
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Appendix 
a 


Table A1: Summary of Regulatory Proposals Related to Securitization 
e It remains unclear how regulators have defined 


Skin in the game e To ensure that participants have incentives to 
the size of the material interest. Some consider 


* Originators of securitized loans and sponsors conduct due diligence regarding the perform- CONSE 
have to hold 5 per cent of the credit risk of ance of underlying assets that 5 per cent is not enough. The optimal size 
of the retention tranche is expected to depend 


securitized exposures. “id se 
on deal-specific characteristics and economic 
conditions. 



































































e To redirect the focus from short-term fee-based 
performance onto long-term performance of 
assets corresponding more closely to their 
maturity. Ensure time consistency between 
incentives to monitor the actual maturity of the 
asset. 


¢ Eliminate the upfront profitability of securitization 
and thus induce better risk assessment 


Focus on the long-term performance of loans 


¢ Compensation of brokers, originators, sponsors, 
underwriters, and other participants should be 
linked to long-term performance of loans rather 
than being transaction based. 


¢ Eliminate the gain-on-sale accounting treatment 


e It may be difficult to measure long-term profit; 
need for design and implementation of new 
accounting rules 


¢ One-size-fits-all solutions. There may be other 
ways of linking pay to long term-performance: 
vesting periods, clawbacks, and target levels for 

incentives. 




































Regulation of over-the-counter markets 
¢ Clearing of all standardized OTC derivatives 
e |mpose margin requirements and risk controls 


e Prudential supervision (capital requirements, 
reporting requirements, and rules for business 
conduct) 


e Prevent activities that increase systemic risk 


¢ Promote efficiency (through better price discov- 
ery) and transparency 


e Prevent manipulation, fraud, and other abuses. 


¢ Complexity in transforming the OTC market into 
exchanges. It may not occur immediately. 

¢ Clearing houses will clear only standardized 

trades. A large segment of the CDS market is 

not standardized 


¢ Need to coordinate oversight agencies 























¢ Standardization may impair innovation of struc- 
tured products. 


Transparency and standardization 


¢ Disclosure of practices by originators, asset 
managers, and underwriters 


e Disclosure of pay structure 
¢ Standardization of structured products 


¢ To reduce asymmetric information among the 
parties involved in the transaction 





































¢ Optimal level of disclosure that is not accounted 
for in the current proposal. Too much disclosure 
may deter innovation in models that evaluate 

creditworthiness. 


e The pricing of structured products depends 
crucially on credit ratings. The rating agencies 
are considered to have provided too-optimistic 
assessments of credit risk. The ultimate purpose 
is to prevent such behaviour in the future. Less 
reliance on credit ratings in regulations 


Regulation of credit-rating agencies 

¢ Disclosure of conflicts of interest; consistent 
policies for disclosure 

¢ Differentiate ratings of structured and 
unstructured products 

¢ More disclosure of methods for rating and of the 

risks involved 
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Kan’ei Tsuho: Japan’s Immutable Coinage 


Paul Berry, Chief Curator, Currency Museum 


In its efforts to consolidate power in the early seven- 
teenth century, the Tokugawa shogunate standardized 
Japan’s coinage. One coin, in particular, is closely 
identified with this period in Japanese history. First 
issued in 1636, in the era of Kan’ei, meaning “gener- 
osity everlasting,” the new coins replaced a mixture of 
Chinese copper coins and Japanese copies of 
varying, and often poor quality, called bita sen, that 
were used for small, everyday transactions. The new 
coins, or mon, were produced in various forms for 
almost 250 years but carried essentially the same 
design, based on the name of the era in which they 
were first minted. 


Early issues were cast in bronze and were about 

26 mm in diameter. The design consisted of a circular 
frame containing the legend “Kan’ei Tsuho”: four 

kanji characters (Japanese writing using Chinese 
characters) arranged around a central hole used for 
stringing the coins. The legend, meaning “generosity 
everlasting current money,” was read from top to 
bottom and right to left. As later issues of different 
denominations were released from different mints and 
in different metals, the design remained unchanged. 
Cast in Edo (ancient Tokyo), Osaka, and other loca- 
tions in Japan, these issues can be distinguished from 
one another only by the style of their calligraphy. So 
popular were the coins that money changers used the 
image on signs advertising their business. 


In 1668, the government issued a distinctive piece 
cast from the metal of a great statue of Buddha that 
had been destroyed in an earthquake. These coins 
are distinquished from other issues by the character 
“Dun: (i) on the reverse, designating the era of 
Kanbun (1661-73) when they were issued. As late as 
the early twentieth century, long after they had ceased 
to serve as Currency, people hoarded these coins, 
believing that they contained a small amount of the 
gold said to have clad the statue. Recent studies have 
shown that they contain no gold. 


In the early eighteenth century, as Japan’s copper 
supply dwindled, lighter coins as small as 20 mm in 
diameter were issued. Official mints began marking 
the coins to identify their products, and several 
unofficial mints cast coins to meet local needs. The 
design, with its four kanji characters, remained 
unaltered, however. Later, the government began 
casting the coins in iron. These pieces were not as 
attractive: the castings were Coarse, and the metal 
quickly rusted. Nevertheless, the coins circulated in 
ever-increasing quantities, until the mid-nineteenth 
century, when they were withdrawn by the new Meiji 
government as part of an overhaul of the monetary 
system. 


The coins pictured on the cover are part of the 
National Currency Collection. 


Photography by Gord Carter, Ottawa. 
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Declining Inflation Persistence in 
Canada: Causes and Consequences 


Rhys Mendes and Stephen Murchison, Canadian Economic Analysis Department 





inflation in Canada has declined significantly dynamic properties of several key macro- 
relative to the 1980s. economic variables in Canada that occurred 
around the beginning of the 1990s. Noteworthy 
among these changes is a reduction in the level, 
variance, and persistence of various measures of 


e The persistence of both core and headline CPI ongworth (2002) documents changes to the 


e The adoption of explicit inflation targets in 1991 
likely played a key role in this decline. The impact 


of more activist monetary policy and lower price inflation, including the consumer price index 
variance of long-run inflation expectations on (CPI). While each change is significant in its own right, 
wage- and price-setting behaviour appears to the focus of this article is on the reduction in inflation 
have been particularly important. This suggests persistence, defined here as the correlation between 
that the degree of structural inflation persistence current and lagged inflation. In addition to updating 
is low in Canada. certain estimates of inflation persistence, the article 
examines possible reasons for the decline that have 
e The degree of structural inflation persistence has been suggested in the economics literature. In 
important implications for the speed with which particular, a distinction is drawn between the role 
inflation should be returned to target, the degree played by monetary policy, through its effect on 
to which policy should be forward looking, and price- and wage-setting behaviour, and possible 
the relative merits of inflation- and price-level changes to the structure of the economy that are 
targeting. Other things being equal, price-level independent of monetary policy, including the distri- 


bution of shocks. Finally, a normative analysis of the 
desirability of low inflation persistence is provided 
from the viewpoints of an inflation-targeting (IT) anda 
price-level-targeting (PLT) central bank. 


targeting is more effective as a Stabilization tool 
when structural inflation persistence is low. 


At first glance, it may seem surprising that the Bank of 
Canada should be concerned about inflation persis- 
tence or its causes. After all, the Bank’s mandate is to 
maintain the level of inflation close to the midpoint of 
the target range. The extent and causes of inflation 
persistence can be very important, however, in 
determining the optimal way to achieve the Bank’s 
current mandate of inflation control. 


By definition, a variable that is persistent responds 
more sluggishly in the short run, other things being 
equal. This is analogous to the difference in manoeuv- 
rability between a speedboat and an ocean liner. 
Since an ocean liner has a great deal of momentum 
because of its enormous mass, there is a consider- 
able lag before changes to its intended path are fully 
reflected in its actual path. For a central bank that 
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regards inflation as highly inertial for reasons 
unrelated to the conduct of monetary policy, that 
policy must be set based on a projection of where 
inflation will be in the future, rather than on its current 
level. This is precisely because policy actions will have 
their maximum impact on inflation several periods 
after the action is initiated. 


Inflation persistence, as well as its underlying causes, 
is relevant not only to the Bank’s achievement of its 
current inflation target; it is also very significant for 
determining what the ideal target should be. Since the 
Bank Is Currently exploring the potential benefits of 
replacing its current inflation target with a target for 
the price level, the issue is of particular interest. 


Finally, inflation persistence is relevant not only for 
central banks. If prices and wages (or any other 
contract specified in nominal terms) are adjusted only 
periodically, then knowing the degree of inflation 
persistence Is relevant when deciding the best price 
or wage to set, when given the opportunity to do so. 
For instance, if inflation has recently been high and is 
known to be persistent, households will negotiate a 
higher nominal wage, since high inflation is likely to 
persist into the future, eroding the real purchasing 
power of their wage through time. This can create a 
vicious Circle, whereby persistence tends to beget 
even greater persistence because of the important 
role played by expectations. In this example, higher 
wages raise firms’ costs, which will be partly reflected 
in higher prices. Therefore, price inflation in the future 
will be higher for longer. 


This article begins with a comparison of persistence 
estimates for total and core CPI inflation for the 
periods 1980-90 and 1991-2009. Possible explana- 
tions for the observed decline are then reviewed, 
including changes to the structure of the economy, 
changes in the distribution of shocks, and the estab- 
lishment of a credible inflation target by the Bank of 
Canada in 1991. The implications of low inflation 
persistence for the conduct of monetary policy are 
then considered for both inflation-targeting and 
price-level-targeting regimes. 


Revisiting Estimates of Inflation 
Persistence 


Longworth (2002) focuses on changes to the persis- 
tence of inflation between the 1980s and 1990s. This 
is a natural division, given that the Bank of Canada 
adopted an explicit target for inflation at the beginning 


of the 1990s." In addition to theoretical arguments 
linking the conduct of policy to the behaviour of 
inflation, formal statistical tests tend to support the 
early 1990s as the period in which the changes began 
to occur.” 


Table 1 summarizes changes in the estimated degree 
of persistence for total and core CPI inflation, and 
both series are plotted in Chart 1. Persistence is 
estimated for both the year-over-year change and the 
quarterly change in each price index.* For quarterly 
(year-over-year) inflation, persistence is defined by 
the correlation between current inflation and inflation 
lagged one (four) quarter(s). The key message is that 
the degree of persistence displayed by both core 
and headline CPI inflation has declined significantly, 
relative to the 1980s. These results are qualitatively 
similar to recent estimates in Benati (2008) and Levin, 
Natalucci, and Piger (2004).* Benati (2008), in particu- 
lar, emphasizes that quarterly inflation in Canada now 
appears to display no persistence whatsoever. This 
means that, on average, the current-period rate of 
inflation is uninformative for predicting the rate of 
inflation in the next period. 


Why Has Persistence Declined? 
Sources of inflation persistence 


A natural starting point for discussing inflation dynam- 
ics is the price Phillips curve, which generally models 
inflation as a function of lagged inflation, one or more 
relative prices, and a measure of Capacity pressures, 
such as the unemployment or output gap. In recent 
years, one particular variant of this model, referred to 
as the New Keynesian Phillips curve (NKPC) has taken 
on particular prominence at central banks and among 
academics, primarily because it can be rationalized 


1 In February 1991, the Bank of Canada (in a joint statement with the 
Minister of Finance) announced the introduction of an inflation- 
reduction target. The period between 1982 and 1990 has been 
labelled the search for a new nominal anchor, since the Bank 
determined in 1982 that it would no longer target M1 (Thiessen 
2000). 

2 (Qualitatively similar declines in persistence have been observed for 
other countries that adopted inflation targeting. Benati (2008) 
presents recent evidence for the United Kingdom, Sweden, 
Switzerland, New Zealand, and the euro area under the European 
Monetary Union. 

3 We use quarterly data to facilitate comparison with the artificial data 
generated by ToTEM (discussed in the next section). Statistics 
reported in Longworth (2002) are based on monthly data. 

4 Benati (2008) reports an estimate of -0.3 for the sum of the 
autoregressive parameters of an AR(p) model, whereas Levin, 
Natalucci, and Piger (2004) report -0.2 for the largest autoregressive 
root, both for the IT sample. Negative estimates may be due to an 
apparent negative fourth-order partial correlation in the seasonally 
adjusted CPI data. 
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Table 1: Correlation between current and past 
inflation 


198101 to 199101 to 
Inflation measure 199004 200903 


Total CPI 
Quarterly change? Corr. (71;, 7;_1) 





Year-over-year change Corr. (7,, 1,_4) 





Core CPI 


Quarterly change? Corr. (17,, 7-_;) 





Year-over-year change Corr. (71,, 7-4) 


a. Quarterly inflation is defined as m, = In(P,/P,_,), whereas year-over-year is 
defined as m, = In(P;/Pr_4). 


b. Indicates that the point estimate is significantly different from zero at the 1-per-cent 
level. 


Chart 1: Consumer price index 
Year-over-year percentage change, quarterly data 


1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 
= Toralierl —— Gore ria 


a. CPI excluding eight of the most volatile components and the effect of changes in indirect 
taxes on the remaining components 
Source: Bank of Canada 


on the basis of microeconomic theory.® A generic 
form of the NKPC is given as: 


co 
MT, = (1—a@y)mp + @yMp-1 + OE, y a3 MCr sj 
i=0 
a Et, (1) 


where 71; is the quarterly rate of inflation, 7-4 is the 
rate of inflation from the previous quarter, 7; is the 
inflation rate expected to prevail in the distant future,® 


5 The extent to which the fixed-parameter version of the NKPC can 
be considered micro-founded is somewhat controversial, since, 
among other things, the most widely used version is based on the 
assumption that firms do not make a rational choice to adjust their 
price. Rather, firms are chosen according to a lottery system that 
ignores how long their nominal price has been in effect. 

6 Strictly speaking, the NKPC derived under the assumption of positive 
steady-state inflation contains several additional terms (Ascari 
2004). These are not very important for explaining inflation in the 
NKPC, however, and are omitted for simplicity. 





MCrz+; is the real marginal cost’ of production i periods 
in the future relative to the average level or steady 
state, and &€; is arandom shock term. The latter term 
is often interpreted as capturing movements in firms’ 
desired markup of price over nominal marginal cost, 
and we also adopt this interpretation. a, @, and @3 
are non-negative parameters, which are normally 
treated as fixed through time. 


The key assumption underlying this NKPC is that 
individual firms do not change prices every period, 
but that, when given the opportunity to do so, a 
positive proportion of firms rationally choose a price 
that maximizes their expected profits.® Since it is 
known that the chosen price will remain in effect for 
several periods, account is taken of both current and 
expected future marginal cost, meaning that inflation 
is a forward-looking variable. The remaining firms are 
assumed to follow a simple rule of thumb (ROT), such 
as choosing the average price in the previous period, 
adjusted by the previous period’s inflation rate. 


From equation (1), there are four potential sources of 
persistence: the long-run-expectations channel (LRE), 
captured by 77; expectations of current and future 
marginal cost (short-run-expectations channel (SRE)); 
the lagged inflation term; and the desired markup. In 
general, the persistence, variance, and co-movement 
among these variables, along with the numerical 
values for @, @, and @3, will determine the persis- 
tence of inflation. 


The LRE channel can be interpreted as agents’ 
perception at time t of the rate of inflation to which the 
economy would eventually converge in the absence of 
future shocks. If constant through time, the LRE will 
not be a source of persistence. Given the historical 
variation in the rate of inflation in Canada (Chart 1) 
since the beginning of the 1980s, however, it seems 
reasonable to assume that 7 has varied somewhat 


7 Real marginal cost refers to the cost incurred by the firm of 
producing an additional unit of output, divided by the price that it 
receives for that output. Under certain circumstances, marginal cost 
iS proportional to average cost. 

8 The NKPC employed here follows Gali and Gertler (1999), which is an 
extension of the model proposed by Calvo (1983). The Calvo (1983) 
specification obtains when a, = 0. A similar means for obtaining 
lagged inflation in the NKPC has been proposed by Christiano, 
Eichenbaum, and Evans (2005) and generalized by Smets and 
Wouters (2007). In these versions, all firms set prices rationally when 
selected to reset. Firms not chosen in a given period can, neverthe- 
less, index their price according to the lagged rate of price inflation. 
These models are founded more on the premise that the cost of 
simply changing one’s price (i.e., pure menu costs) is small, but the 
cost of choosing a new price optimally is not, which explains why 
firms change price every period but re-optimize only periodically. 
This model of firm behaviour has been criticized because it makes 
the counterfactual prediction that all prices change every period 
(Chari, Kehoe, and McGrattan 2009). 
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through time. Moreover, since firms are not likely to 
revise their estimate of the long-run inflation rate 
significantly from one period to the next, this variable 
will display low variance and high persistence, and 
this persistence will be transmitted to actual inflation 
through the Phillips Curve. 


All shocks except changes to the desired markup are 
transmitted to inflation via their influence on marginal 
cost (relative to steady state). The overall persistence 
of marginal cost will depend on the composition of 
shocks in the economy, the degree to which the 
economy can adjust to the shock (including the 
degree of price and wage flexibility), and as will be 
discussed in the next section, the conduct of monet- 
ary policy. 


When ROT price setters are present in the economy, 
parameter @, will be positive, and current inflation will 
be influenced by lagged inflation. The value of this 
parameter is increasing, both in the share of ROT 
price setters and in the weight on lagged inflation 
used in the rule of thumb. 


For the remainder of the article, we use the term 
structural or intrinsic to refer to persistence that 
comes about via the inclusion of lagged inflation in 
equation (1) when @; is positive, as well as to any 
persistence inherent in the desired markup, €¢. It is 
worth noting that our definition of structural does not 
correspond to the more common policy-invariance 
property first introduced by Lucas (1976), since we will 
discuss various ways in which the conduct of policy 
can influence @}. 


Potential causes of reduced persistence 
Changes to the conduct of monetary policy 


The previous section identifies four possible sources 
of inflation persistence. Given that the decline in 
persistence in Canada appears to have roughly 
coincided with the Bank of Canada’s adoption of an 
inflation target in 1991, a natural starting point is 
discussion of the possible channels through which a 
change in monetary-policy regime might influence 
these variables. 





9 In Gali and Gertler (1999), the weight on lagged inflation is set to one; i.e., 
there is full indexation. Amano, Mendes, and Murchison (2009) develop 
a model where the rule of thumb is pp = p¢_,(1 + me_1)” Ue, 
where Pr_, is the average price chosen in the preceding period, y is 
the indexation parameter, which can take on any value between 0 
and 1, and H, is the desired (gross) markup. 
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The decline in persistence 
in Canada appears to have 
roughly coincided with the 
Bank of Canada’s adoption of 
an inflation target in 1991. 


The first channel is through private agents’ long-run 
expectations for inflation, which should converge to 
the inflation target once the credibility of the regime 
has been clearly established. As the variance of 7; 
declines, so will the persistence of inflation, since it 
will account for a smaller proportion of the overall 
variance in the level of inflation. Monetary policy can 
potentially influence 7¢ in two ways. First, if long-run 
expectations are partially influenced by the shocks 
that govern short-run expectations, then policies that 
stabilize the latter will help to stabilize the former.'® 
Second, to the extent that a central bank can demon- 
strate a commitment to a policy rule that is sufficiently 
aggressive to eventually return inflation to the target, 
long-run expectations should be stable, even if short- 
run expectations respond to shocks." Persistent 
deviations from the rule, on the other hand, can send 
a signal to private agents that the central bank’s 
long-run inflation objective has changed. 


There are three main ways of inferring long-run 
inflation expectations, which are not directly observ- 
able. The first involves surveys of long-horizon 
inflation forecasts. Both the 2-year-ahead survey 
prepared by the Conference Board of Canada and the 
6-to-10-year-ahead survey prepared by Consensus 
Economics suggest that long-run inflation expecta- 
tions in Canada have become less volatile since the 
adoption of IT, and are now essentially decoupled 
from current economic developments. This conclu- 
sion is Supported by more formal econometric 
evidence presented in Levin, Natalucci, and Piger 
(2004). The authors analyze the relationship between 
long-horizon inflation expectations (proxied by private 
sector forecasts) and current inflation for a panel of 
IT and non-IT countries, including Canada, and 


10 In the limiting case, where either 7; = 7, or ™ = T¢_1, the weight 
on lagged inflation increases to one, and inflation becomes very 
persistent. 

11 Arelated strand of the literature assesses the role played by sticky 
long-run inflation expectations in disinflations. Erceg and Levin 
(2003) show that the inclusion of a perceived objective for long-run 
inflation, which can differ from the actual central bank objective 
because of imperfect credibility, can explain both the persistence of 
inflation and the large output costs, following a deliberate disinflation 
by the monetary authority. An illustration of this approach for Canada 
can be found in Murchison and Rennison (2006, 76). 


conclude that there is no link for the IT countries from 
1994 to 2003, whereas there is a positive relationship 
for the non-IT countries. 


The second approach involves inferring long-run 
inflation expectations from differences between 
long-term nominal and real interest rates, which we 
will refer to as the inflation premium. GUrkaynak et al. 
(2006) examine the reaction of both long-term nominal 
interest rates and the inflation premium to unantici- 
pated macroeconomic news in Canada and conclude 
that neither systematically responded from 1998 to 
2005." Finally, Amano and Murchison (2006) estimate 
the perceived level of long-run inflation for Canada 
using an unobserved-components model developed 
by Kozicki and Tinsley (1998, 2002). Their estimate 
suggests that the variance of long-run expectations 
declined by about half in the 1990s, relative to the 
1980s. 


Monetary policy can influence 
inflation persistence via its effect 
on both the variance and the 
persistence of real marginal cost. 


Monetary policy can also influence inflation persis- 
tence via its effect on both the variance and the 
persistence of real marginal cost (SRE channel). From 
equation (1) it can be seen that current inflation 
depends on current and expected future real marginal 
cost. Therefore, if the persistence of marginal cost 
declines, other things being equal, so will the persis- 
tence of inflation. Taylor (2000) argues that moving 
from a high- to a low-inflation environment has 
reduced the expected persistence of changes in 
marginal cost and, consequently, the degree of 
pass-through to prices. Murchison (2009) extends 
Taylor's argument, suggesting that this change in 
persistence may be due to a change in the param- 
eters of the central bank’s policy rule.* In the case of 
Canada, if monetary policy began responding more 
aggressively to economic developments that threaten 
to push inflation away from the target, the expected 
persistence of real marginal cost and inflation should 
decline. 


12 Owing to data limitations, the authors do not compare the pre- and 
post-IT behaviour of inflation expectations in Canada. 

13 Carlstrom, Fuerst, and Paustian (2009) study the link between policy 
aggressiveness, the relative variance of technology shocks, and 
inflation persistence in an NKPC for the United States. 


To understand the link between the variance of 
marginal cost and inflation persistence, we must first 
recall that the NKPC distinguishes between shocks 
that are transmitted to inflation through marginal cost, 
including demand and productivity shocks, and 
shocks to firms’ desired markup of price over mar- 
ginal cost, €;. Since there is no particular reason to 
think that the persistence of marginal cost and the 
desired markup should be identical, their contribution 
to inflation persistence will depend on their relative 
variance. The intuition for this is straightforward; for 
example, if all of the variance in inflation were driven 
by marginal cost, only the persistence of marginal 
cost would matter. In this way, the variances of each 
variable are like weights that determine their influence 
on the properties of inflation. Since measures of real 
marginal cost are usually found to be much more 
persistent than the desired markup, a decline in the 
variance of marginal cost relative to €; will reduce 
inflation persistence.** 


Provided that the variance of markup shocks is not 
too high, a more aggressive policy rule will also 
reduce the variance of output and marginal cost.'® For 
instance, since marginal cost is heavily influenced by 
wages, its response to a shock will depend import- 
antly on the size of the wage reaction. If households 
expect monetary policy to respond aggressively to 
keep inflation close to the target, then the desired 
change in nominal wage and marginal cost will be 
smaller. 


A hypothetical example of the persistence and 
variance channels for monetary policy is shown in 
Chart 2. The Bank of Canada’s main projection model 
for Canada, ToTEM, is used to simulate the reaction of 
marginal cost and quarterly (at annual rates) CPI 
inflation to an unanticipated increase of 1 per cent in 
foreign aggregate demand, under two different 
calibrations of a simple monetary-policy rule given by: 


R, = pRy-1 + (1 — p) [R° +A (Gn (Ecte+e Se) 
+ vy(vgape))|, (2) 


14 The first-order autocorrelation coefficient for the discounted sum of 
future marginal costs in ToTEM from 198101 to 200903 is 0.93, 
whereas the equivalent coefficient for the desired markup is just 
0.27. 

15 When faced with a markup shock, monetary policy stabilizes inflation 
through its influence on marginal cost, making monetary policy a 
source of variance in marginal cost. As a result, if inflation is 
predominantly driven by markup shocks, or if the central bank is 
concerned mainly with stabilizing inflation, increasing the aggres- 
siveness of the policy response could increase the variance of 
marginal cost. 
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Chart 2: Results of different policy responses to a foreign-demand shock of 1 per cent in ToTEM 
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b. Real marginal cost 
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where R; is the policy interest rate in period t, R* is the 
long-run steady-state level of interest rates, F704, is 
the period t expectation of inflation in period t + k, m7 
is the inflation target, and ygap; is the output gap. p, 
Pr, and Py are fixed parameters that determine the 
degree of interest rate smoothing and the sensitivity 
of the policy rate to deviations of inflation from target 
and to the output gap, respectively.'® Note that k 
determines the degree to which policy is forward 
looking and is referred to as the “feedback horizon.” 


In the first scenario, the parameter A, whose value 
influences proportionately the policy response to 
inflation and to the output gap, is set to one. In the 
second scenario, A = 2, meaning that the central 





16 The values py, = 1.1, p, = 0.6, andk = Oare taken from 
Murchison (2009). 


bank adjusts the policy interest rate by twice as much 
in response to a given level of expected inflation or of 
the output gap, relative to the first scenario. 


An increase in foreign real GDP generates an increase 
in demand for Canadian exports and a depreciation of 
the exchange rate, both of which put upward pressure 
on inflation and the output gap. In the first scenario, 
the policy interest rate is increased by a maximum 
of about 50 basis points by the end of the first year. In 
the second scenario, the rate increases faster and by 
more, so that the increase is almost 70 basis points 
after one year. Overall, the nominal interest rate is 
higher in the second scenario for the first two years. 
For a given expected rate of inflation, a higher nominal 
interest rate will translate into a higher rea/ rate, which 
acts to temper the rise in domestic demand and 
inflation in Canada. Thus, a virtuous circle is created 
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in the second scenario, whereby lower expected 
inflation generates a higher real interest rate, which 
puts additional downward pressure on inflation. 


The difference in the magnitude of the policy 
response explains the smaller increase in marginal 
cost (reduced variance) and the faster return to its 
pre-shock level (slightly reduced persistence). Since 
the discounted sum of future marginal costs is 
reduced, the peak response of inflation is nearly cut in 
half, and inflation is back to its pre-shock level in two 
years, whereas inflation remains above the target for 
several years in the first scenario. 


To roughly quantify the link between the two expecta- 
tions channels (LRE and SRE) and the conduct of 
monetary policy, TOTEM is again used to simulate the 
level of inflation persistence for different calibrations 
of the monetary policy rule described by equation (2). 
The horizontal axis in Chart 3 gives the coefficient A, 
which ranges from 1.0 to 3.0, in the monetary policy 
rule. The lowest value corresponds to the value 
estimated in Murchison (2009) for the 1970-83 period, 
and is similar to the rule presented in Gagnon and 
Ihrig (2001).*” 


Chart 3 shows a modestly negative relationship 
between the aggressiveness of monetary policy and 
inflation persistence when the variance of long-run 
inflation expectations, 77, is set equal to its historical 
value from 1981 to 1990.*® When the LRE channel is 
active and monetary policy is largely passive (far left), 
ToTEM matches the persistence of quarterly inflation 
over the 1981-90 period (0.8) quite closely. As policy 
becomes more aggressive, the persistence of mar- 
ginal cost (via the SRE channel) declines, and the 
overall persistence of inflation declines by a moderate 
amount. When long-run expectations are not well 
anchored, however, the extent to which policy can 
reduce persistence through the SRE channel is quite 
limited. 


When the variance of 77 is set to zero, which is a 
reasonable depiction of long-run inflation expecta- 
tions since the establishment of a credible inflation 
target in Canada, the negative relationship between 
policy aggressiveness and persistence is much more 
pronounced. Estimated policy rules are subject to 
considerable parameter uncertainty, but based on 
Lam and Tkacz (2004), we judge a value of 2 for A to 
be a reasonable calibration for the 1990s. If we further 


17 We are aware of no estimated policy rules for Canada over the 
1981-90 period. 

18 The calibration of 7¢¢ in ToTEM is discussed in Murchison and 
Rennison (2006, 48). Movements in long-run expectations are driven 
by persistent deviations from the policy rule. 
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assume that this value has not changed significantly 
since 2000, then ToTEM predicts that the persistence 
of inflation should have declined from about 0.8 in the 
1980s to about 0.35 since 1991. 


To summarize, TOTEM ascribes an important role to 
more activist monetary policy and a somewhat 
smaller role to reduced variability in long-run inflation 
expectations. The influence of monetary policy via 
both the long-run and short-run expectations chan- 
nels explains the majority of the decline in inflation 
persistence in ToTEM, suggesting that high inflation 
persistence is not intrinsic to the Canadian economy. 
This result is consistent with Benati (2008), who 
obtains an estimate of a, = 0.19 for Canada over the 
IT period. Nevertheless, the full extent of the decline in 
overall persistence cannot be explained by changes 
to the behaviour of LRE and SRE alone in ToTEM, 
since the point estimate for quarterly CPI inflation for 
the 1991-2009 sample is 0.14, whereas TOTEM 
predicts a value close to 0.35 when A = 2. This 
suggests that other factors may have contributed to 
the decline. We next examine possible links between 
monetary policy and the parameters of the NKPC in 
equation (1). 


The coefficients of the NKPC are typically assumed to 
be invariant to the conduct of monetary policy. But 
major regime changes, such as the adoption of an 
inflation target, may cause these parameters to 
change, which will influence inflation persistence. The 
direction of the change is not clear, however, since 
there are potentially offsetting effects. For instance, 
Dotsey, King, and Wolman (1999) argue that the move 
from an environment of high to low trend inflation will 
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lead firms to change prices less frequently. The 
intuition for this result is quite simple: in a world with 
positive trend inflation and sticky prices, firms can no 
longer achieve their desired relative price each period 
because inflation causes it to decline through time.*® 
The higher the rate of trend inflation, the larger is 
the average difference between optimal and actual 
relative prices, meaning larger forgone profits for 
firms. Therefore, firms will have an incentive to change 
prices more frequently in a high-inflation environment 
and less frequently when inflation is low.?® 


When prices become stickier, the parameter @> in 
equation (1) declines, and, hence, price inflation 
responds more slowly to differences between nominal 
marginal cost and the price level (real marginal cost). 
As aresult, the gap takes longer to close, meaning 
that real marginal cost becomes more persistent. To 
summarize, to the extent that low and stable inflation 
leads to greater nominal rigidity in goods and labour 
markets, inflation will tend to become more persistent, 
other things being equal. 


A similar argument can be made for the labour 
market. As wages become stickier, a firm’s marginal 
cost will tend to become more persistent, since 
wages are an important component of overall costs. 
However, stickier wages will also tend to reduce the 
variance of marginal cost. Therefore, the overall 
impact of inflation persistence will depend on which 
of these offsetting effects dominates. 


In contrast, Minford (2004), Minford, Nowell, and 
Webb (2003), and more recently, Amano, Ambler, and 
Ireland (forthcoming) study a labour market in which 
households that do not re-optimize their wage in a 
given period can still index their nominal wage to the 
previous period’s rate of inflation. This form of indexa- 
tion is intended to loosely mimic so-called cost-of- 
living-adjustment (COLA) clauses, and acts as 
imperfect insurance against unanticipated shocks 
that affect households’ real wage. The authors find 
that in an environment of lower inflation variance and 
persistence, households find it optimal to reduce the 
extent of indexation. Equivalently, this means that a 
lower proportion of households find it optimal to have 
wage indexation built into their labour contract. While 
the focus of these papers is on the benefits of PLT 
compared with IT, the basic argument would appear 
to hold generally for policy regimes that produce 
greater economic stability. 


19 Assuming that prices are not indexed to steady-state inflation each 
quarter. 

20 Provided that the cost of changing prices does not depend import- 
antly on the trend rate of inflation. 


In an environment of lower inflation 
variance and persistence, 
households find it optimal to 
reduce the extent of indexation. 


To summarize, research using theoretical models 
predicts that monetary regimes that reduce the level 
and variance of inflation will result in an increase to 
the average duration of nominal price and wage 
contracts and a decrease in the rate at which house- 
holds index wages to lagged inflation. Labour market 
data from Human Resources Development Canada 
support both of these predictions for Canada. For 
instance, the average life of private sector wage 
settlements was 28 months over the 1981-90 period 
and rose to 39 months for the period 1995 to 2009, 
while the average share of private sector wage 
settlements with COLA clauses declined from 31 per 
cent to 20 per cent for the same sample periods. 
Other things being equal, longer nominal price 
contracts will tend to make inflation more persistent, 
while a reduction in nominal wage indexation will have 
the opposite effect, and the effect of longer wage 
contracts is ambiguous. 


Causes unrelated to monetary policy 


While the move to a transparent, easily understood, 
and credible target for monetary policy in Canada no 
doubt played an important role in the decline of 
inflation persistence, other plausible explanations 
have been suggested in the literature; most notably, 
the structural change and the good /uck arguments. 
While typically employed to explain the so-called 
Great Moderation, elements of these arguments also 
apply to the issue of inflation persistence.?* This 
stems from the fact that a reduction to the variance of 
real marginal cost will reduce inflation persistence. 


A reduction to the variance of 
real marginal cost will reduce 
inflation persistence. 


21 The term “Great Moderation” dates back to work by Kim and Nelson 


(1999), McConnell and Perez-Quiros (2000), and Stock and Watson 
(2003a), which together document a decline in the variance of 
inflation and output growth in the United States. Although the timing 
of the declines differs somewhat, similar reductions in variance have 
been observed for several other countries, including Canada 
(Longworth 2002). 
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McConnell and Perez-Quiros (2000), among others, 
argue that structural change, primarily in the form of 
improvements to inventory-management technology, 
reduced the variance of inventory investment, and 
hence, of output growth in the United States, begin- 
ning around 1984. For Canada, however, the evidence 
is less clear cut. The decline in the variance of output 
growth, which does coincide roughly with the decline 
in inflation persistence (Debs 2001), appears to have 
been driven by a combination of lower variance in the 
growth rate of goods consumption and of residential 
investment, which is more difficult to link directly 

to structural change. The role played by inventory 
investment appears to be less important (Debs 
2001), and where evidence of a break has been found 
(Liu and Painchaud 2002), the timing of the change 
(1983) does not coincide with reduced inflation 
persistence. 


The good luck argument is based on the notion that 
the variance of adverse shocks has declined, and as a 
result, the variance of endogenous variables, such as 
output growth and inflation, has also declined. To 
apply the good luck argument to the issue of inflation 
persistence, it must be true that the relative variance 
of those shocks that cause persistent inflation move- 
ments has declined. Carlstrom, Fuerst, and Paustian 
(2009) use a New Keynesian model, similar to that 
given by equation (1), to demonstrate that a reduction 
in the relative variance of technology shocks, which 
are transmitted to inflation through real marginal cost, 
could explain reduced inflation persistence. They also 
present evidence for the United States that indicates a 
reduction to the relative variance of technology 
shocks. 


More generally, several authors have presented 
VAR-based evidence of a structural break in shock 
variances for the United States that coincides with the 
Great Moderation.?? The difficulty with the good luck 
argument is that a structural break in the behaviour of 
monetary policy may itself explain the decline in these 
variances. If the model does not correctly control for 
other changes, such as the behaviour of the central 
bank’s policy rule, they will show up in the model’s 
error terms. This point is developed extensively in 
Benati and Surico (2009), who show that structural 
VAR-based methods will tend to indicate a spurious 
reduction in shock variances, even when the only 
change to the underlying structural model is an 
increase in the responsiveness of monetary policy to 
inflation fluctuations. 


22 See Stock and Watson (2003b), Primiceri (2005), Sims and Zha 
(2006), Gambetti, Pappa, and Canova (2008). 


implications for the Conduct of 
Monetary Policy in Canada 


Low structural persistence in inflation has potentially 
important implications for the conduct of monetary 
policy. For example, Levin and Williams (2003) show 
that the performance of monetary policy rules can be 
very sensitive to the level of structural inflation persis- 
tence. Similarly, Walsh (2003) demonstrates that 
targeting the price level yields benefits only if the 
degree of inflation persistence is sufficiently low. 
These authors provide examples of a general prin- 
ciple: the degree of persistence in structural inflation 
should be a key factor in the design of monetary 
policy. 


Of particular interest are the implications of low 
inflation persistence for inflation-targeting (IT) and 
price-level-targeting (PLT) regimes. When monetary 
policy targets inflation, changes in structural persis- 
tence can have implications for the optimal speed 
with which inflation should be returned to target, as 
well as the degree to which policy should be forward 
looking. Inflation persistence can also alter the relative 
merits of IT and PLT. However, it is important to 
consider that structural inflation persistence, as we 
define it, can also be policy-regime dependent. In par- 
ticular, behavioural changes could lead to higher 
structural persistence in inflation under PLT than 
under IT. 


Inflation targeting 


Canada adopted an IT regime in February 1991. When 
inflation deviates from 2 per cent, the Bank of Canada 
aims to return it to target within 18 to 24 months.?* 
This is known as the “inflation-target horizon.”?* 


Low structural inflation persistence implies a shorter 
optimal target horizon.?° Consider the optimal 
response to a positive markup shock in the NKPC. If 
the central bank cares about variance in both inflation 
and the output gap, it will choose to offset only part of 
the shock’s impact on inflation by reducing aggregate 
demand and marginal cost. As the weight on lagged 


23 The policy of bringing inflation back to target within a horizon of 18 to 
24 months is generally appropriate, although specific occasions may 
arise in which a somewhat shorter or longer time horizon might be 
considered. For example, Basant Roi and Mendes (2007) demon- 
strate that, in the face of a large and persistent asset-price shock, it 
may be appropriate to take a somewhat longer view of the inflation- 
target horizon. 

24 For an overview of issues related to the Bank’s inflation-target 
horizon see Coletti, Selody, and Wilkins (2006). 

25 Batini and Nelson (2001) introduce and formalize the concept of an 
optimal target horizon. 
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inflation declines, the Cumulative loss in output 
required to comply with a given target horizon will 
diminish. That is, less movement in output is required 
to stabilize inflation when persistence is lower. Thus, 
reduced persistence implies that the central bank can 
return inflation to target more quickly without incurring 
the cost of additional variance in the output gap. This, 
in turn, implies that the optimal target horizon short- 
ens as the degree of structural inflation persistence 
declines. 


Low structural inflation persistence 
implies a shorter optimal 
target horizon. 


More formally, Steinsson (2003) shows that, as the 
proportion of forward-looking firms increases, it 
becomes optimal to undo a greater fraction of the 
impact of shocks on the long-run price level. Recall 
that, under inflation targeting, a central bank stabilizes 
the rate of change of prices (inflation), but not the level 
of prices. This implies that shocks that move inflation 
away from target temporarily will have a permanent 
effect on the price level (known as price-level drift). 
Steinsson finds that greater forward-looking behav- 
iour, and thus decreased inflation persistence, is 
associated with lower optimal price-level drift. 


Amano, Mendes, and Murchison (forthcoming) 
decompose the sources of optimal price-level drift. 
They note that a reduction in the number of rule-of- 
thumb (ROT) firms has two effects on the NKPC: 

(i) it decreases the weight on lagged inflation (a1), and 
(li) it increases the weight on future demand condi- 
tions (@2 and @3). Both of these changes serve to 
make inflation more responsive to demand conditions. 
Thus, when there are fewer ROT firms in the economy, 
monetary policy can return inflation to target, follow- 
ing a markup shock, with less disruption to the real 
economy. 


Similarly, a reduction in the weight of lagged inflation 
in the ROT reduces the influence of lagged inflation in 
the NKPC. Since lagged inflation cannot be influenced 
by current policy, a reduction in the coefficient on 
lagged inflation enhances the ability of monetary 
policy to simultaneously stabilize inflation and aggre- 
gate demand.”® 


26 This is also true for a decline in the persistence of markup shocks. 


Inflation persistence also has an important impact on 
the degree to which monetary policy should be 
forward looking. Monetary policy in an inflation- 
targeting regime is often characterized by a simple 
inflation-forecast-based (IFB) rule of the form given by 
equation (2). The feedback horizon, k, is inversely 
related to the degree of structural persistence in 
inflation. If inflation is intrinsically persistent, then 
monetary policy must be forward looking to avoid 
taking action too late. All else being equal, the more 
persistent is inflation, the longer it takes for policy to 
have its maximum impact on inflation. If policy does 
not react until the full impact of inflation is observed, 
then the peak impact of the policy response will Occur 
after the effects of the shock have already begun to 
dissipate, meaning that policy will be behind the 
curve. This, in turn, will tend to destabilize output. 
Thus, the feedback horizon should be longer in 
environments with higher structural persistence in 
inflation. 


As Batini and Haldane (1999) note, the optimal 
feedback horizon tends to be closely related to the 
length of time it takes for a change in monetary policy 
to have its peak impact on inflation. At this horizon, 
the cumulative change in demand conditions required 
to stabilize inflation is minimized. If the feedback 
horizon is shorter than this, then policy must induce 
greater movements in aggregate demand to return 
inflation to target. 


Price-level targeting 


Recent research suggests that price-level targeting 
may have beneficial properties relative to inflation 
targeting. In particular, PLT can yield a lower variance 
in both inflation and the output gap. This result is, 
however, sensitive to assumptions about the degree 
of inflation persistence. 


PLT outperforms IT in a forward-looking environment 
because it induces stabilizing movements in expected 
future demand conditions—a term in the NKPC. As 
Ambler (2009) explains, stabilizing the price level after 
a positive markup shock requires a period of below- 
average inflation. The anticipation of this drop reduces 
the initial impact of the shock on inflation. This 
improves the short-run trade-off between inflation and 
output stabilization. 


This result does not necessarily hold in a more 
general environment in which some firms use simple 
rules of thumb to set prices. For example, Coletti, 
Lalonde, and Muir (2008) show that as the proportion 
of ROT firms rises above 50 per cent, IT is preferred to 
PLT. Nevertheless, calibrating the NKPC to match the 
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degree of inflation persistence in Canada during the 
inflation-targeting era implies that only a small propor- 
tion of firms follow simple rules of thumb (Benati 2008; 
Murchison and Rennison 2006). This lends support to 
the idea that PLT can yield material improvements 
over IT for economic stability in Canada. 


The benefits of PLT also depend crucially on the 
assumption that economic agents understand the 
policy regime. In the period immediately following a 
switch from IT to PLT, economic agents may not fully 
appreciate the differences between the two regimes. 
If firms do not understand PLT, they will not take 
account of its effect on future demand conditions 
when setting prices. Kryvtsov, Shukayev, and Ueber- 
feldt (2008) show that, in this situation, PLT can lead 
to worse outcomes than IT. The reason is simple: 
failure to correctly understand the policy regime cuts 
off the expectations channel. Thus, the speed with 
which economic agents learn to understand the new 
regime is an important factor in assessing the merits 
of moving from IT to PLT. 


The benefits of PLT depend 
crucially on the assumption that 
economic agents understand 
the policy regime. 


Gaspar, Smets, and Vestin (2007) study the transition 
from IT to PLT in an environment in which economic 
agents learn about the new regime through econo- 
metric estimation. The rate at which agents learn 
depends on the information they can glean from 
observed data. The authors show that the speed of 
learning is faster, and the transition costs smaller, if 
the degree of structural inflation persistence is lower. 


Given these results, it is tempting to conclude that 
ROT behaviour is not a concern for PLT in Canada. A 
potential risk to this conclusion is that it treats the 
importance of ROT behaviour as fixed across policy 
regimes. Amano, Mendes, and Murchison (2009) 
show that a major regime change may lead firms to 
revisit their decision to follow a simple ROT. Firms 
likely choose to do so in order to economize on the 
costs of gathering information and of rationally 
forecasting future economic conditions. Their willing- 
ness to follow an ROT will depend on how well that 
rule performs in terms of profitability relative to the 
profits associated with forward-looking behaviour. 


These authors show that PLT may improve the relative 
performance of simple ROTs by reducing the variance 
of inflation and output. This could lead to an increase 
in the number of ROT price-setters that would under- 
mine the performance of PLT. Thus, it may be 
inappropriate to treat the proportion of ROT firms as 
constant across policy regimes. 


This result reinforces the point that, when evaluating 
alternative policy regimes, it is crucial to carefully 
consider the underlying reasons for observed eco- 
nomic behaviour. As this example demonstrates, 
taking into account the behavioural responses of 
economic agents can cause a source of structural 
persistence to become regime dependent. Though it 
is difficult to predict the precise nature and magnitude 
of behavioural responses, it is nonetheless valuable to 
analyze the risks they pose. 


Conclusion 


In contrast to the 1970s and 1980s, the past two 
decades in Canada have been characterized by very 
low inflation persistence, and the timing of the reduc- 
tion appears to coincide with the formal adoption of 
inflation targeting by the Bank of Canada. Theoretical 
explanations for the observed decline include good 
monetary policy, structural change, and the good luck 
argument. Good monetary policy has been linked to a 
decoupling of long-term inflation expectations from 
current economic conditions, as well as to lower 
variance in inflation and output, since monetary policy 
now actively responds to economic developments in 
order to maintain price stability. Simulations with 
ToTEM suggest that changes to the conduct of 
monetary policy can explain most, but not all, of the 
observed decline in inflation persistence. These 
results also suggest that the underlying degree of 
structural persistence in inflation in the Canadian 
economy is low. Other things being equal, this means 
that monetary policy in Canada need not be as 
forward looking as it would need to be if persistence 
was high. It also means that the optimal time horizon 
over which inflation should return to the target, 
following a disturbance, is shorter than would other- 
wise be the case. 


For a central bank considering the relative merits of 
price-level versus inflation targeting, recent research 
suggests that low structural persistence in inflation 
will tend to favour the former. Moreover, the transition 
period to a price-level-targeting regime, when the 
private sector may still be learning about the precise 
nature of the change, appears to be less costly when 
structural inflation persistence is low. 
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As central banks continue their search for better 
policy frameworks, it is crucial that account be taken 
of the profound economic changes that a new policy 
regime can bring about. Just as inflation targeting 
brought about a significant change in the properties of 
inflation and output growth in Canada, so too could 
other monetary policy regimes. To accurately com- 
pare and rank various policy alternatives, behavioural 
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The Evolution of Capital Flows to 
Emerging-Market Economies 





Lena Suchanek and Garima Vasishtha, International Economic Analysis Department 


e Many emerging-market economies (EMEs) have 
significantly improved their macroeconomic 
fundamentals and undergone structural reforms 
since the 1997 Asian crisis. 


e These developments have enhanced the com- 
position of capital flows to EMEs, including an 
improved debt structure, a larger share of capital 
flows in the form of foreign direct investment, and 
greater access to international debt markets for 
corporations in EMEs. 


e Despite these positive developments, increased 
financial linkages left many countries vulnerable to 
external disruptions in 2007-09. 


economies (EMEs) fell off sharply as the global 

financial crisis deepened: total net private capital 
flows, which reached a record high of US$1.2 trillion 
in 2007, fell to only US$649 billion in 2008 and are 
estimated to have fallen to US$435 billion in 2009." 
The downturn affected all developing regions, albeit 
to various degrees, with emerging Europe being the 
worst affected. Following a period of net outflows 
between October 2008 and March 2009, private 
Capital flows to most EMEs resumed in the second 
and third quarters of 2009. While portfolio equity 
inflows have rebounded quickly, total private capital 
inflows are forecast to reach only US$722 billion in 
2010, about half of their 2007 levels. In some countries, 
however, rapid capital inflows have raised concerns 
regarding the impact of such flows on financial stability 
or on the exchange rate, and capital controls on inflows 
are being implemented or considered. Whether these 
controls are temporary or long-term in nature, and 
how effective they will be, remains to be seen. 


Fess of private capital to emerging-market 


This article has two objectives. First, it highlights that 
lessons learned from the Asian crisis have prompted 
EMEs to improve their macroeconomic fundamentals 
and to implement structural reforms—developments 
that have enhanced the composition of capital flows 
to these countries. In particular, EMEs have improved 
their fiscal positions. Some have adopted inflation 
targeting and allowed a more flexible exchange rate, 
while others have accumulated substantial foreign 
exchange reserves. Many EMEs have also avoided 
running large current account deficits. This has led 
to (i) greater investor confidence, (ii) an improved debt 
structure (Seen in the shift from external to domestic 
debt markets and from short to longer maturities), 
(iii) a larger share of capital flows in the form of foreign 
direct investment (FDI), which tend to be more stable, 


1 Institute of International Finance (IIF) figures for 2009, based on a 
sample of 30 key emerging-market economies. 
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and (iv) greater access to international debt markets 
for corporations in EMEs, both in terms of bank 
borrowing and new bond issuance. 


These positive developments have been reinforced by 
structural changes in the global financial landscape. 
For example, financial innovation, such as growth in the 
market for credit default swaps (CDS) for developing- 
country debt, has enabled greater risk distribution. 
Taken together, these developments led to an increase 
in capital flows that has brought significant economic 
and financial benefits (from increased trade and 
financial integration). The improvement in the com- 
position of capital flows has also made some EMEs 
more resilient to external shocks. 


Second, the article argues that the developments that 
have improved capital flows have also increased the 
likelihood of contagion when global economic condi- 
tions deteriorate. The growing share of countries with 
open capital accounts has widened the scope for 
rapid capital outflows in response to deteriorating 
economic conditions. Thus, even though most EMEs 
maintain better policies and have stronger institutions 
than they did at the onset of previous crises, many 
remain vulnerable to external disruptions. The vulner- 
ability of EMEs to shocks varies considerably, however. 
Countries with large current account deficits that rely 
heavily on external financing seem to be particularly 
vulnerable, while EMEs holding large foreign exchange 
reserves or running current account surpluses are 
better positioned to withstand disruptions in capital 
inflows. 


The severity of the recent financial crisis in emerging 
markets and the risks of further spillovers call for a 
continued strong and coordinated response from 
policy-makers at the global level. Currency-swap lines 
between major central banks and a broader range of 
support for EMEs by international institutions (such as 
the IMF’s flexible credit line) are examples of policies 
that appear to have enhanced confidence and 
reduced the negative spillovers of the crisis to EMEs.? 
In addition, policy-makers need to implement policies 
that support capital flows, and ensure that capital 
controls, if implemented in response to a financial 


2 Inthe past, IMF facilities have been associated with adverse signals. 
However, the flexible credit line (FCL) is designed for countries 
deemed to have very strong fundamentals, policies, and track 
records of policy implementation. Thus, an FCL does not necessarily 
send adverse signals to the market. 


crisis, are of a temporary nature.* While capital 
controls may be beneficial in the short run, such 
measures are inherently distortionary, and their 
long-run effects are likely to be detrimental to the 
broader economy. In fact, capital flows can be 
beneficial for EMEs and for the international financial 
system as a whole. Thus, policy-makers in emerging 
markets need to continue to strengthen their financial 
systems and policies to meet the ongoing challenges 
of the global economic environment. 


Background 
Capital flows since 2000 


From 2002 to 2007, net capital flows to EMEs grew 
nearly fivefold to US$1.2 trillion, a level higher than 
that prior to the East Asian and Russian crises 
(Chart 1).* Disaggregation of the data reveals that 
nearly all types of flows increased during this period. 
Net FDI flows remained resilient, rising steadily from 
2003 through to the end of 2007. Flows of portfolio 
equity, on the other hand, tended to be more sensitive 
to shifting conditions in the global business cycle and 
to global risk tolerance. They were relatively strong in 
2005-06, averaging about US$52 billion per year. 


From 2002 to 2007, net capital 
flows to EMEs grew nearly fivefold 
to US$1.2 trillion, a level higher than 
that prior to the East Asian and 
Russian crises. 


These flows began to fall in 2007, however, eventually 
turning into net outflows (US$8 billion) for the year as 
a whole, and deteriorated further to an outflow of 
US$92 billion in 2008. Net bank flows to EMEs grew 
steadily from 2003 to 2007, reaching a peak of about 
US$366 billion in 2007. Again, these flows plunged in 





3 The literature is divided on the benefits and costs of capital controls. 
Such controls may be beneficial in the short run (e.g., in response to 
a Crisis) or in initial development stages (when countries have an 
underdeveloped financial system). However, in the long run, capital 
controls tend to become less effective and have detrimental effects 
on the economy. For an overview of the literature, see Kawai and 
Takagi (2008). 

4 Private net flows plus official net flows. 
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Chart 1: Capital flows to emerging markets 
a. Net FDI flows to EMEs 
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Note: Emerging Asia includes China, India, the Philippines, Thailand, Indonesia, Korea, and Malaysia. Emerging Europe includes Croatia, Romania, Turkey, Poland, Russia, the Czech Republic, 
Bulgaria, Hungary, and Slovakia. Africa and the Middle East includes South Africa, Egypt, and Morocco. Latin America includes Ecuador, Chile, Peru, Venezuela, Mexico, Brazil, Colombia, and 


Argentina. 
Sources: Institute of International Finance and authors’ calculations 


2008 across all regions to a total of US$95 billion.*"® 
The effects of these flows remain an ongoing concern 
for policy-makers in emerging markets. 


toy) 


Note that net capital flows may understate the level of capital flows 
in EMEs, because these flows denote net inflows (i.e., investment 
flows into EMEs minus withdrawn investments, dividends, etc.) 
minus net outflows, the latter including, for instance, growing 
outward investment from EMEs (private portfolio investors, sovereign 
wealth funds, etc.). In fact, in aggregate, capital is now flowing from 
EMEs to the low-saving developed economies, especially the United 
States. 

6 This plunge was partly caused by global deleveraging, re-emerging 
home bias in investment, and a reduction in loans to EMEs by 
international banks trying to overcome severe liquidity shortages in 
their home markets. 


The implications of capital flows 


Although capital flows often benefit EMEs, very rapid 
inflows can be difficult to absorb.’ In fact, one lesson 
from the 1997 Asian crisis is that capital flows can 
significantly influence macroeconomic outcomes: 
the crisis was preceded by appreciation pressures 
stemming from strong capital inflows and global 
liquidity, which, in turn, culminated in higher asset 
prices. The “sudden stops” (or reversals in capital 


7 There has been an intense debate in the literature about the long-run 


growth benefits of capital flows. Some argue that unfettered capital 
flows are a Serious impediment to global financial stability (e.g., 
Rodrik and Subramanian 2009), while others argue that increased 
openness to capital flows has been essential for countries aiming to 
move from lower- to middle-income status (e.g., Mishkin 2008). 
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inflows) that followed were then associated with sharp 
currency depreciations, collapsing asset prices, and 
severe economic downturns. 


The situation of EMEs in the lead-up to the recent 
crisis bears both similarities and differences to the 
conditions prevailing prior to the 1997 Asian crisis. 
Apparent similarities include appreciation pressures, 
abundant global liquidity (up to mid-2007), and rapidly 
rising asset prices. There are, however, important 
differences, since many EMEs have learned the 
lessons from the Asian crisis and have become more 
resilient to financial disruptions.® First, governments 
improved fiscal policy and, in many cases, imple- 
mented strong monetary policy frameworks. Second, 
strong economic growth, along with improved stan- 
dards of corporate governance, attracted a steady 
inflow of capital, supported by benign conditions in 
the global economy (until mid-2007). Third, many 
EMEs, such as China, Russia, India, Korea, and Brazil, 
have accumulated record levels of foreign exchange 
reserves, implying that they are less vulnerable to 
“sudden stops” than in the past. Fourth, FDI flows are 
now larger than portfolio investment flows (Chart 1-a 
and 1-b), reducing the likelihood of a rapid reversal in 
capital flows. And fifth, in recent years, capital inflows 
(the result of the strong policy frameworks mentioned 
above), have been associated with current account 
surpluses. While there are some notable exceptions, 
these developments suggest that most EMEs are far 
more resilient than before. 


How Have Capital Flows to 
Emerging Markets Changed? 


Improvements in the underlying macroeconomic 
fundamentals of many EMEs over the past few years 
have contributed to significant changes in the struc- 
ture and composition of capital flows. These include 
structural changes in emerging-market debt, the 
development of equity markets, and growth in exter- 
nal corporate debt. 


Structural changes in 
emerging-market debt 


That debt markets in emerging economies are evolv- 
ing can be clearly seen in the diversification beyond 
U.S.-dollar-denominated, high-yield, sovereign debt 
instruments. The three main structural changes are: 
growth of domestic debt markets, lengthening of debt 


8 Perrault (2002) describes improvements in the composition of capital 
flows in the aftermath of the Asian crisis. 


maturity, and financial innovation in the form of credit 
derivatives. 


Growth of domestic debt markets 


Until the late 1990s, markets for domestic fixed-income 
(public) securities were relatively underdeveloped in 
many countries in Latin America, Asia, emerging 
Europe, and Africa, with total outstanding domestic 
debt securities in EMEs at 20 per cent of GDP in the 
mid-1990s. Many EMEs have been shifting towards 
the issuance of local-currency debt, reflecting better 
fundamentals, greater foreign investor appetite, and a 
growing domestic institutional investor base. And until 


Chart 2: Outstanding domestic debt in 
emerging markets 
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Note: Figures are averages of outstanding domestic debt by sector. Countries include: 
Argentina, Brazil, Chile, China, Colombia, the Czech Republic, Hungary, India, Indonesia, 
Malaysia, Mexico, Pakistan, Peru, the Philippines, Poland, Russia, Slovakia, South Africa, 
South Korea, Thailand, Turkey and Venezuela. 

Sources: B/S Quarterly Review December 2009; Institute of International Finance; 
International Monetary Fund, /nternational Financial Statistics 


Chart 3: Total external debt of emerging markets 
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2007, benign global financial conditions allowed these 
countries to lock in longer-term funding and improve 
debt structures. Consequently, from 1998 to 2008, 
total outstanding domestic debt securities grew from 


Chart 4: Outstanding domestic-currency debt in 
emerging markets, 2008 


a. Latin America 
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Local-currency bond markets in developing countries 
have become a major source of financing and were 
the fastest-growing segment of EME debt until 2007 
(Chart 4). These markets are concentrated in eight 
countries: Brazil, China, India, the Republic of Korea, 
Malaysia, Mexico, Turkey, and South Africa. Until 
recently, they were largely closed to foreign investors. 
However, gradual and steady liberalization of capital 
accounts in several countries has led to increased 
foreign participation.'® Foreign investment in local- 
currency bond markets has been further facilitated by 





Sources: Bank for International Settlements: International Monetary Fund, /nternational 
Financial Statistics 





9 The term “original sin” was coined by Eichengreen and Hausman (1999) 
and refers to a country’s inability to borrow abroad for long terms in its 
own currency. If the country accumulates net debt, it will consequently 
have an aggregate currency mismatch on its balance sheet. 

10 Benign global financial conditions and the search for yield also 
enabled EMEs to issue more debt in local currency. 





I 
THE EVOLUTION OF CAPITAL FLOWS TO EMERGING-MARKET ECONOMIES 1 Q 
BANK OF CANADA REVIEW ® WINTER 2009-2010 ! 


the introduction of local-currency bond indexes, such 
as JP Morgan’s Government Bond Index-Emerging 
Markets (GBI-EM), launched in 2005."" 


Lengthening maturity structures 


Until the 1990s, short-term debt constituted a large 
share of EMEs’ total outstanding debt, partly because 
of the high risk premium charged by international 
capital markets on long-term debt. Improved funda- 
mentals, including lower inflation, more responsible 
fiscal policies, and current account surpluses, have 
reduced the risk of a crisis and, combined with global 
investors’ search for yield, have enabled EMEs to 
lengthen the maturity structure of their debt. Con- 
sequently, the share of short-term external debt in 
total international debt securities has declined over 
the past decade. This is true for both sovereign and 
private debt issues. Latin America has seen an 
impressive decrease in short-term debt from more 
than 20 per cent in 2000 to less than 9 per cent by 
the end of 2007. However, flows of short-term debt 
(primarily bank loans and trade credit) increased in 
2007 by US$35 billion and were concentrated in Latin 
America and the Caribbean.’ Europe and Central 
Asia still accounted for almost half of the total flows 
(World Bank 2008). 


In addition, emerging markets have moved away from 
floating-rate debt towards fixed-rate debt: In 1994, 
over half of the total outstanding issuance of emerging- 
market debt securities was floating rate in nature. In 
2007, only 2 per cent of the total outstanding issuance 
of emerging-market debt was floating rate in nature 
(Business Wire 2008). At the same time, the share of 
inflation-indexed bonds in EME issuance is declining 
(Medeiros 2006). 


The implication of this development for the resilience 
of capital flows to EMEs is clear. Studies on debt 
crises conclude that a shorter and more concentrated 
debt structure increases the likelihood of a debt 
crisis.** In addition, short-term or floating-rate debt 
may increase a country’s exposure to sharp increases 
in interest rates, which may have additional conse- 
quences, since governments may need to increase 
taxes in order to service the debt (See Barro 1997). 
Longer maturities, on the other hand, imply smaller 
quantities of debt to be rolled over in every period. 


11 Other such indexes include JPMorgan Chase’s Emerging Local 
Markets Index (ELMI) and the Lehman Global Aggregate Index. 

12 Some of the flows to this region reflect activities in offshore financial 
centres for which only limited information is available. 

13 For example, Alesina, Prati, and Tabellini (1990) and Cole and Kehoe 
(1996). 


Thus, long-term debt is more sustainable (less 
vulnerable to rollover risk), making the transition to 
a longer debt structure beneficial for EMEs. 


Financial innovation: credit derivatives 


Credit derivatives have become increasingly import- 
ant instruments for investors in emerging markets in 
recent years. In particular, credit default swaps (CDSs), 
securities that insure against the event of default on 
an underlying bond, are gaining importance and are 
estimated to account for a large share of the face 
value of the international debt securities of emerging 
markets. CDSs are being used in securities markets 
in Bulgaria, the Republic of Korea, Mexico, Peru, the 
Philippines, and the Russian Federation. 


This strong growth in CDS contracts reflects increased 
international investor demand for exposure to emer- 
ging markets. In the face of declining net issuance of 
emerging-market external debt, investors have met 
their targets for emerging-market exposure by selling 
protection on sovereign issues. CDS contracts have 
important implications for the pricing and supply of 
debt capital to developing countries, because they 
offer investors another way of assuming exposure to 
emerging-market risk and enhance the markets’ 
ability to gauge credit risk. The massive growth in the 
CDS market could, indeed, enable better risk distribu- 
tion and provide for more complete markets, but 
tracking who is assuming what risks may become 
very difficult. There is also the risk that some investors 
will take large positions without fully understanding 
them, and thus a shock may cause market turbulence. 


Credit derivatives have become 
increasingly important instruments 
for investors in emerging markets. 


Equity Markets 


Strong economic growth in EMEs over the past few 
years has been accompanied by the rapid apprecia- 
tion of local equity markets. From 2004 to May 2008, 
the MSCI emerging-markets index rose nearly 170 per 
cent (Chart 5), despite the financial market turbu- 
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Chart 5: MSCI emerging-market indexes by region 
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lence.** Foreign investors have increasingly taken part 
in this stock market boom, resulting in a record level 
of inflows of portfolio equity in 2006 of $US53 billion, 
followed by a sharp decline in equity portfolio flows 
during the financial crisis (Chart 1-b).** The greater 
supply of foreign portfolio equity has had several 
benefits for corporations in EMEs. It has lowered the 
cost of capital and allowed financially constrained 
firms to expand. Moreover, growing foreign participa- 
tion in EME stock markets has greatly increased the 
liquidity of local stock markets, which has contributed 
to the strengthening of EME financial systems. 
Research suggests that the increased liquidity of 
equity markets is highly correlated with future 
economic growth.*® 


Equity markets in EMEs have undergone a series of 
reforms since the early 1990s, which have increased 
the interest of foreign investors. Reforms have boosted 
competitive conditions in these markets and have 
improved investor confidence as EMEs have put in 


14 The MSCI EM index is a float-adjusted market capitalization index 
that measures the performance of equity markets in EMEs. It 
consists of indexes in 26 emerging economies: Argentina, Brazil, 
Chile, China, Colombia, the Czech Republic, Egypt, Hungary, India, 
Indonesia, Israel, Jordan, Korea, Malaysia, Mexico, Morocco, Pakistan, 
Peru, the Philippines, Poland, Russia, South Africa, Taiwan, Thailand, 
Turkey, and Venezuela. 

15 Note that data for net flows of portfolio equity underestimate these 
flows into EMEs. The former denote net inflows (which denote invest- 
ment flows into EMEs minus withdrawn investments, dividends, etc.) 
minus net outflows (i.e., the purchase of a foreign stock by an EME 
private portfolio investor or sovereign wealth fund is a negative inflow). 
Sizable outward investments by portfolio equity investors in Korea 
and, in 2007-08, in China weakened net inflows. 

16 For example, see Levine and Zervos (1998) and Rajan and Zingales 
(1998). 


place better regulatory frameworks and reduced 
transactions costs and information asymmetry. In 
addition, corporations in EMEs are increasingly 
accessing international equity markets, driven by 
growing demand from investors and by the increasing 
participation of these companies in international 
business transactions. One factor allowing them to 
access foreign capital in equity markets is improved 
corporate governance. Well-governed companies are 
able to raise such financing at significantly lower cost 
than poorly governed companies because of the addi- 
tional risk premium that investors demand from the 
latter.*” In addition, countries that put in place laws 
and supporting institutions to protect the rights of 
minority shareholders have increasingly attracted 
foreign investors.*® 


There is considerable heterogeneity in the compos- 
ition of portfolio flows across EMEs, and these 
patterns can be explained by their respective policies 
regarding the capital account. For example, the liberal 
approach of countries in emerging Asia to portfolio 
flows relative to that of the 1990s, combined with 
promising growth prospects, made them the primary 
destination of portfolio capital flows, which reached 
a peak of US$35 billion in 2006, or 66 per cent of 
total portfolio flows to EMEs.*® China, in particular, 
attracted a large portion of these flows. Growing 
demand from institutional investors, Such as hedge 
funds, supported equity issues. In India, on the other 
hand, early relaxation of restrictions on equity inflows 
has shifted the composition towards portfolio invest- 
ments, which accounted for one-third of capital flows 
in 2007. In contrast, portfolio equity flows to emerging 
Europe represent only a small fraction of capital flows, 
of which Russia and Turkey attracted the majority. 
Relatively weak portfolio flows to eastern Europe may 
be attributed to poor corporate governance: the risk 
that profits may be diverted either by insiders or 
through political intervention. 


External corporate debt 


In the years leading up to the global financial crisis, 
corporations and financial institutions in EMEs 
borrowed in international debt markets on an 
unprecedented scale. This was reflected in the surge 


17 See OECD (2004) for a review of the evidence in OECD countries. 
See also Fremond and Capaul (2002). 

18 Henry and Lorentzen (2003) find that countries that have instituted 
such provisions tend to have larger, more efficient, and more stable 
stock markets than those without them. 

19 Note that capital flows to emerging Asia fell sharply in 2007-08 
(see Chart 1). 
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Chart 6: EME corporate and financial issuers of 
international debt 
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in the net issuance of international bonds (Chart 6),7° 
and in increased borrowing from external banks 
(Chart 1-c). The opening of the global corporate bond 
market to a growing number of private (and public) 


The opening of the global 
corporate bond market to a 
growing number of private (and 
public) companies from EMEs 
is an important structural change 
for financing in emerging markets. 


companies from EMEs is an important structural 
change for financing in emerging markets. Access 
to international capital markets allows companies in 
EMEs to diversify their source of funds, borrow at 
longer maturities, gain international visibility, and 
reduce the cost of capital. The use of more sophisti- 
cated financing instruments also encourages better 
risk management. Accessing foreign capital markets 
also allows firms to reduce their dependence on local 
capital markets while exposing them to higher stan- 
dards of accounting, reporting, disclosure, and 
corporate governance (Coffee 1999, 2002; Stulz 1999; 


20 Note that net issuance of bonds is calculated as inflows minus 
outflows, such as repayments. Data on gross issuance in the 
international market show that bond issuance rose by 23 per cent 
(from US$124 billion to US$154 billion) in 2007 (for a 30-country 
sample). 


Chart 7: Net issuance of international debt by EMEs 
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Reese and Weisbach 2002). The recent participation 
of corporations from EMEs in international capital 
markets may also help boost the access of smaller 
corporate players. First-time borrowers can face high 
costs, because lenders must expend considerable 
resources in obtaining information. Once these initial 
expenses are absorbed, the marginal cost of making 
subsequent loans is lower, reducing financing costs 
for all borrowers. A Sound macroeconomic environ- 
ment, ongoing financial liberalization, and improved 
corporate governance have contributed to this 
enhanced access of EME corporations to external 
financing. 


Bond issuance by corporations in EMEs (including 
financial institutions) grew from 34 per cent of total 
issuance in 1995 to 92 per cent in 2007, greatly 
exceeding the issuance of sovereign bonds (Chart 7). 
Broadly speaking, the decline in sovereign bond 
issuance can be attributed to sound macroeconomic 
policies: fiscal authorities have tightened spending, 
resulting in lower ratios of public sector debt to GDP 
and substantial principal repayments on sovereign 
bonds. Moreover, most EMEs have repaid large 
amounts of external sovereign debt and have shifted 
public sector borrowing to the domestic bond market. 
The increased engagement of EME corporations in 
international capital markets has, in turn, been driven 
by two structural forces: (i) growing demand from 
investors seeking higher yields and investment 
diversification and (ii) privatizations in the corporate 
sector and companies’ increasing participation in 
international business transactions. Improved domestic 
macroeconomic policies and liberalization of capital 
controls by several EME governments have also 
enhanced the ability of corporations to access inter- 
national financing. 
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The growing importance to EME firms of cross-border 
borrowing in capital markets since the early 2000s 
has raised a new set of policy challenges for 
developing countries and for the global economy, 
including concerns about corporate foreign debt. 
After the Asian crisis, most EMEs developed more 
open capital accounts, improved their local capital 
markets, and significantly reduced their external 
public debt. Such reforms tended to shift the locus 
of currency and credit risk associated with external 
borrowing from the sovereign to the corporate sector, 
with important implications for the conduct of policy. 
Indeed, overreliance on international sources of 
Capital may have some drawbacks. For example, as 
corporations in EMEs have grown and expanded their 
international operations, they have increased their 
exposure to interest rate and currency risks. This 
greater foreign exposure has heightened the vulner- 
ability of these firms to a drying up of foreign finan- 
cing, such as occurred in the recent financial crisis. 


The Impact of the 2007-09 Crisis: 
Lessons Learned 


The recent changes in the nature of capital markets 
and flows made some EMEs more resilient to the 
financial crisis. At the same time, rapidly growing 
trade and the financial integration of EMEs into the 
global economy over the past decade left some EMEs 
more vulnerable to contagion in the face of deteriorat- 
ing global economic conditions. Countries that had 
adopted sound macroeconomic and financial policies 
appear to have fared better: they were more resilient 
and began to recover sooner. 


Overall, EMEs withstood 
the recent financial turmoil 
better than in previous crises. 


Overall, EMEs withstood the recent financial turmoil 
better than in previous crises. In fact, capital flows 
remained robust until the collapse of Lehman Brothers 
in September 2008. This is likely the result of stronger 
policy frameworks. Indeed, the growing popularity of 
inflation targeting, increased flexibility of exchange 
rates, greater ability to issue debt in domestic cur- 
rency, and generally improved fiscal positions have 
led to justified perceptions that EMEs have signifi- 
cantly improved their economic fundamentals over 
the past decade. The high level of foreign exchange 
reserves held by many EMEs has also helped to 


maintain confidence, albeit at the cost of inflexibility 
in the real exchange rate (for some) and the buildup 
of global imbalances over the medium term. Research 
also suggests that attempts to reduce the vulnerability 
of individual countries in more normal times, such as 
smaller current account and fiscal deficits, can lower 
the level of financial stress in EMEs and may limit the 
implications for the real economy (IMF 2009). Once 
financial stress recedes in the advanced economies, 
lower Current account and fiscal deficits can help to 
re-establish financial stability and inflows of foreign 
capital. 


With respect to the composition of capital flows, 
countries that had attracted larger shares of FDI flows 
generally fared better in the crisis. FDI flows held up 
fairly well, and despite some weakness in early 2009, 
no “fire sale” of FDI has occurred, such as took place 
in emerging Asia in the late 1990s.7* Recent research 
also shows that a large pre-crisis exposure to inflows 
of FDI capital was associated with a less-severe credit 
crunch during the recent crisis (Tong and Wei 2009).?* 
As in previous crises, the reversal in flows during the 
2007-09 crisis came in two main categories: net flows 
of portfolio equity and net bank lending. Countries 
that depended mainly on these flows were less well 
positioned to deal with the drying up of liquidity in the 
financial crisis. Portfolio equity flows were affected as 
early as 2007, as investors scrambled out of illiquid 
EME equity markets. Net bank lending to EMEs fell 
sharply in 2008, partly because of global delever- 
aging, a re-emerging home bias, and the reduction 
of loans to EMEs by international banks in order to 
overcome severe liquidity shortages in their home 
markets. Bond markets, on the other hand, while also 
having been severely hit, appear to be recovering 
quickly. Moreover, countries with more developed 
local bond markets have been somewhat more 
resilient, but not immune, to capital outflows. 


Regional differences 


EME regions can be grouped by their performance in 
the financial crisis, based on their progress in improv- 
ing fundamentals and their reliance on the different 
components of capital flows. For instance, in Latin 
America, almost six years of improving current 
account positions, marked gains in terms of trade, 


21 FDI flows almost inevitably weaken during downturns in the business 
cycle, since a portion is accounted for by reinvested earnings, which 
weaken during periods of recession, when the overall appetite to 
invest falls. 

22 Note that the total volume of pre-crisis capital inflows does not 
appear to be systematically related to the severity of the credit 
crunch. 
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declines in public external debt relative to output, 
growing international reserves, and financial sector 
reforms have strengthened the ability of many countries 
to weather external shocks. In addition, many coun- 
tries with flexible exchange rates absorbed part of the 
shock through significant exchange rate deprecia- 
tion. The banking crisis also had the least severe 
impact in Latin America, because of a reduction in 
banking flows over the past 10 years. In fact, the 
rebound in capital inflows to some countries in Latin 
America has raised concerns: Brazil, for instance, 
has imposed controls on inflows. 


Emerging Asia also appears to be better positioned 
than in previous crises, although the region has 
experienced a collapse in global banking and equity 
flows.?° Liabilities to banks in advanced economies 
declined somewhat in emerging Asia following the 
1997-98 crisis, making the region less vulnerable to 
external banking crises. However, portfolio liabilities 
have increased markedly in emerging Asia, which led 
to a rapid withdrawal of portfolio equity in 2007 and 
2008. Nevertheless, equity flows rebounded quickly 
in mid-2009, with equity markets rising strongly. This 
too has raised concerns that asset prices may deviate 
from fundamentals if inflows expand too rapidly. High 
levels of official reserves have also helped cushion the 
shock, and government budget surpluses have allowed 
policy-makers to implement important fiscal stimulus 
packages. Declining inflation has allowed monetary 
authorities in many countries to cut key policy interest 
rates. Moreover, sound banking systems in most 
countries have allowed the effective implementation of 
measures to help sustain domestic liquidity and the 
availability of credit. Liquidity in local currency has 
remained broadly adequate, and interbank rates have 
declined or remained stable. 


On the other hand, the buoyant economic growth in 
central and eastern Europe over the past decade was 
fuelled by a strong expansion of credit that relied 
largely on external financing and led to rising levels of 
external debt, as was the case in the 1997 Asian 
crisis. Current account deficits widened on the back 
of booming private consumption and have been 
running in the double digits in the Baltic States, 
Romania, Bulgaria, Bosnia, and Serbia.2* Bank 
liabilities to advanced economies have grown rapidly 
in emerging Europe and are now over 50 per cent of 





23 Markets in East Asia and the Pacific are more liquid than those in 
other developing regions and have been a dominant destination for 
equity investors. 

24 This happened even though all these countries, with the exception of 
Romania, ran tight enough fiscal positions that they would have met 
the Maastricht criteria in 2008. 


GDP, which is about three times the level in other 
emerging-market regions, making the region more 
vulnerable to external bank crises (World Bank 2009). 
Large currency mismatches in banks’ portfolios, short 
maturities, and the rapid expansion of bank credit to 
the private sector have made repaying or rolling over 
loans especially problematic. In addition, countries 
with fixed exchange rate regimes only slowly adjust to 
large external imbalances, because the entire burden 
of adjustment is borne by domestic mechanisms, 
particularly fiscal policy. In many important ways, 
therefore, eastern European countries headed into the 
crisis with weaker macroeconomic fundamentals than 
countries in emerging Asia or Latin America. The 
impact of the crisis has thus been more dramatic and 
will likely be longer lasting than in other regions. 


Overall assessment 


Taken together, the sound policies adopted before 
the crisis have allowed many EMEs to better weather 
and respond to the financial turbulence. Nevertheless, 
improved fundamentals have not prevented the 
transmission of financial stress from advanced 
economies to EMEs. The growing levels of trade and 
the financial integration of EMEs into the global 
economy over the 2002-07 period left many countries 
vulnerable to fallout from the crisis, despite the 
improvements in the composition and nature of 
capital flows. Trade linkages have become increas- 
ingly important over the past 20 years, with exports to 
advanced economies up from less than 10 per cent of 
emerging economies’ GDP to nearly 20 per cent (IMF 
2009). Crisis transmission via both trade and financial 
linkages has been compounded by second-round 
effects through spillovers from affected emerging 
economies back to advanced economies and through 
spillovers within the group of emerging economies. All 
in all, net private debt and equity flows are projected 
to decline from a record high of 7 per cent of GDP in 
2007 to just over 2 per cent in 2009, exceeding the 
peak-to-trough drop during the Latin American debt 
Crisis in the early 1980s (3.3 percentage points) and in 
the combined East Asian and Russian crises of the 
late 1990s (2.4 percentage points) (World Bank 2009). 


Conclusion and Policy Discussion 


Despite the turnaround in capital flows in late 2009, 

these flows have not yet returned to pre-crisis levels. 
Only a few emerging-market sovereigns were able to 
issue international bonds in 2009. Bank lending to 
EMEs fell considerably through the first quarter of 
2009 and remained weak throughout the year. There 
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is also increasing evidence of a drop in FDI inflows to 
EMEs. According to World Bank estimates, net private 
debt and equity flows to EMEs are projected to decline 
from a high of 7 per cent of GDP in 2007 to a mere 

2.6 per cent in 2010. 


The past decade has been characterized by ongoing 
financial liberalization in many EMEs which, in turn, 
has resulted in the growing integration of these 
countries into the global economy. In theory, financial 
and capital account liberalization should lead to a 
better allocation of savings, more efficient investment, 
and thus higher long-run economic growth. The 
increasing integration of EMEs in the global economy 
has, indeed, brought substantial economic and 
financial benefits, but it has also magnified the 
potential impact of any deterioration in global 
economic conditions. Thus, even though most EMEs 
now follow better macroeconomic policies than they 
did at the onset of previous crises, more are now 
vulnerable to external disruptions. In particular, the 
recent global crisis has highlighted that financial and 
capital account liberalization can result in poor 
economic outcomes unless accompanied by appro- 
priate regulation and supervision. Moreover, sequen- 
cing is an important element to consider in the context 
of capital account liberalization: simply, certain 
institutional arrangements need to be in place first, 
including supervisory and regulatory capacity, appro- 
priate legal standards and other institutional features 
that can help maintain financial stability in the pres- 
ence of capital inflows (Kawai and Takagi 2008; 
McKinnon 1993). Indeed, the crisis has sparked 
widespread interest in tighter regulation of financial 
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Even though most EMEs now 
follow better macroeconomic 
policies than they did at the onset 
of previous crises, more are now 
vulnerable to external disruptions. 


The recent crisis has also prompted a number of EMEs 
to impose controls on capital outflows. Some countries 
may also react by increasing their holdings of official 
reserves and maintaining undervalued exchange 
rates. There is also the risk that some countries may 
use capital controls beyond emergency needs which, 
in turn, might restrict their ability to attract capital in 
the future. Thus, while imposing capital controls may 
have some benefits in the short run, the long-run effects 
are likely to be detrimental, since such policies could 
potentially exacerbate macroeconomic imbalances. 
Indeed, capital flows are an integral part of a stable 
and efficient market-based international financial 
system, and policy-makers need to enact policies that 
would support such flows. 
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Making Bank Notes Accessible for 
Canadians Living with Blindness or 


Low Vision 





Carolyn Samuel, Currency Department” 


e The Bank of Canada believes that providing 
Canadians with barrier-free access to currency 
is important and is necessary for currency to be 
most effective as a means of payment. The Bank 
recognizes the special needs of those who are 
blind and partially sighted and is committed to 
working proactively to make bank notes access- 
ible to this growing subset of the population. 


e The development of Canadian bank notes is 
based ona continuous process that relies on 
scientific and empirical research, together with 
direct feedback from bank note user groups and 
experts. The Bank consults Canadians living 
with blindness and low vision, as well as their 
representative organizations and vision experts, 
to identify the needs of this community and to 
explore potential solutions. 


e¢ Through research, collaborative partnerships, 
and a focus on continuous improvement, the 
Bank has transformed a limited set of features 
into a program offering options for individuals 
with a range of vision limitations and improving 
their ability to conduct financial transactions 
using bank notes. 





* The author would like to thank the members of the Currency 
Department Strategic Leadership Team and Ben Fung for their 
contributions to this article. Thanks are also extended to 
Dr. Jeffrey Jutai (University of Ottawa); Dr. Graham Strong and 
Dr. Jeffery Hovis (University of Waterloo); Dr. Susan Lederman 
(Queen's University); Dr. Deborah Gold, Cathy Moore, and Victoria 
Pearson (CNIB); Mike Potvin (Canadian Council of the Blind); 
Earl Bryenton (Brytech Inc.); Dr. Sean Pemberton and Dr. Hutch 
Holton (Canadian Bank Note Company Limited). 


ince its establishment in 1935, the Bank of 
Gores has been committed to supplying 

Canadians with bank notes that they can use 
with confidence to carry out cash transactions. 


Designing and developing the bank notes that 
Canadians use every day is complex and challenging. 
The final notes are the product of continuous improve- 
ments involving research, consultation, development, 
testing, and, ultimately, important public policy 
decisions and trade-offs. 


In deciding which features to include in bank notes, 
the Bank strives to meet the needs of a wide variety 
of user groups while remaining focused on the 
performance of bank notes in terms of security, 
usability, and cost to society. Although the Canadian 
general public is the target client, the perspectives of 
specific subgroups, as well as those of others involved 
in the use and handling of cash, are also considered. 
Some of these users include Canadians living with 
blindness or low vision, financial institutions, retailers, 
cash handlers, bank note equipment manufacturers, 
and law enforcement. The Bank must understand the 
needs of these various groups and must then try to 
develop notes that meet those needs in the most 
efficient and effective manner. 


This article discusses the Bank of Canada’s efforts over 
the past 30 years to meet the accessibility needs of a 
specific subset of the population—Canadians living 
with blindness or low vision. It also reports the findings 
of expert and user assessments of the suite of access- 
ibility features on the current series of bank notes. 
The Bank’s experience with this group underlines the 
importance of its relationships with all types of bank 
note users and the value of understanding their needs 
and of evaluating how those needs are being met. 
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Background and Context: 
Barrier-Free Access to Currency 


The Bank of Canada believes that for currency to be 
most effective as a means of payment, all Canadians 
should have barrier-free access. The ability to conduct 
financial transactions using bank notes is crucial to 
independent living. Yet this can pose significant challen- 
ges for individuals who are blind or partially sighted (see 
Box). The Bank recognizes the special needs of this 
group and is committed to working proactively to make 
bank notes accessible to this growing subset of the 
population." This is also an area of increasing concern 
and focus for bank note issuers around the world (de 
Heij 2009 and ARINC Engineering Services 2009). 


Improving Access for Canadians 
Living with Blindness and Low Vision 


Over the past 30 years, the Bank’s approach to 
improving bank note accessibility for those living with 
limited or no functional vision has evolved, as have the 
solutions available. What started as a limited set of 
features has been transformed into a program that 
offers options for a range of vision limitations. In 
working to provide barrier-free access to bank notes, 
the Bank of Canada has consulted Canadians living 
with blindness and low vision, as well as their repre- 
sentative organizations and experts On vision and 
tactility perception, to identify the needs of this 
community and to explore potential solutions. 


What started as a limited set of 
features has been transformed into 
a program that offers options for a 

range of vision limitations. 


The early years 


In the late 1970s, the Bank began to review and assess 
possible approaches to making bank note denomina- 
tions distinguishable for Canadians who were blind or 
had low vision. Contacts were established with the 
principal agencies concerned with people living with 
blindness and vision loss, promising research and 
development approaches were pursued, and develop- 


1 The Bank of Canada (like all federally regulated organizations) is 
subject to the Canadian Human Rights Act (1977 and 1985) and the 
principle that all individuals should have equal access to the services 
customarily available to the general public. 


ments in other countries were studied (Bennett 1982). 
This early work confirmed a primary objective: personal 
independence for persons living with blindness and low 
vision in the day-to-day handling of bank notes. 


Birds of Canada series 
(first notes issued in 1986) 


In 1978, during the early development of the Birds of 
Canada note series, the Bank’s research team identi- 
fied several possible approaches to assist Canadians 
with limited or no functional vision in denominating 
bank notes. Options included (i) notes of different 
sizes, (ii) clipped note corners, (iii) denomination 
numbers printed in Braille,” (iv) a hand-held electronic 
bank note reader, and (v) design enhancements, such 
as enlarged numerals and stronger colour contrast. 


After considerable research and evaluation, the first 
three options were ruled out. Although different-sized 
notes are often the first-mentioned choice of individ- 
uals living with blindness and low vision, and are found 
in many major industrialized countries, this change 
would have substantially increased the cost of hand- 
ling bank notes for most businesses and individuals. 
Automated banking machines, cash registers, note- 
counting/processing equipment, and even wallets 
would need to be modified or replaced to handle 
substantially smaller and larger notes than those 
Currently in circulation. Clipping the corners of notes 
in a pattern so that denominations could be distin- 
guished by touch was also considered. However, 
clipped corners would cause problems during 
machine handling and would lead to interpretation 
difficulties as notes became worn in circulation. 
Printing a code in Braille on bank notes was also 
problematic. At the time, it was not possible to 
produce raised dots that were the height of Braille 
code with the note-printing processes available. 
Indeed, research indicated that not all people with 
vision loss could read Braille. There were also con- 
cerns that such dots would wear in circulation. 


Even as the list of feasible options shrank, the Bank 
remained committed to improving accessibility. With 
promising new technologies on the horizon, the Bank 
initiated work with a number of research organizations 
including the National Research Council, Carleton 
University, bank note printers, and design consultants 
abroad to research and develop a hand-held elec- 
tronic bank note reader. This work was facilitated by 
consultations with agencies that support blind and 
partially sighted Canadians, including CNIB and CCB 


2 Braille is a tactile system of raised dots representing letters and numbers. 
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Defining Vision Loss and Impairment 


Vision loss can be described in terms of a range 
of vision clarity or loss of visual acuity. Visual 
acuity is expressed relative to normal vision, 
which in the metric system is set at 6/6 metres 
(20/20 ft.). This number can be thought of as a 
fraction of the viewing distance of an object 
relative to that of someone with normal vision. For 
example, to see an object, someone with 6/18 
(1/3) vision would have to stand at one-third the 
distance (i.e., 6 metres) of a person with normal 
vision (18 metres). Those with low vision have 
visual acuity of less than 6/18 but better than 
3/60. People with low vision have difficulty 
performing common age-related visual tasks In 
spite of conventional interventions, such as 
eyeglasses, contact lenses, or eye surgery. 
Individuals with severe vision loss have visual 
acuity between 6/60 and 3/60. Even when wearing 
glasses or contact lenses, individuals with severe 
vision loss are unable to read ordinary newspaper 
print or recognize faces across a room. “Function- 
ally blind” individuals have visual acuity of less 


(Canadian Council of the Blind). The final product was 
developed and produced by Brytech Inc., an Ottawa- 
based technology firm, with development funded by 
the Bank. 


The Birds of Canada note series was introduced in 
1986 and featured two enhancements to assist 
Canadians living with blindness or vision loss: signifi- 
cantly larger denomination numerals printed with 
greater colour contrast to help people with low vision,® 
and a hand-held electronic bank note reader with 
bilingual voice output, issued in 1989, that read codes 
present on all but the $1000 note. 


Canadian Journey series 
(first notes issued in 2001) 


Work commenced on the Canadian Journey series of 
bank notes in 1997. As a first step, the Bank reviewed 
the accessibility features in the Birds of Canada notes 
to identify where improvements could be made. 





3 Numerals were enlarged from 8 to 14 mm in height and from 4 to 
10 mm in width and were printed on a pale background to provide 
better contrast. 


than 3/60, and their vision cannot be improved by 
any means (Jutai et al. 2005). 


In response to a 2006 Statistics Canada survey, 
approximately 816,250 (8.2 per cent) of Canadians 
aged 15 and older reported having some kind of 
vision limitation, varying from mild (78.5 per cent) 
to severe (21.5 per cent). The highest rates of 
vision limitation were found in those 75 years of 
age and older (13.4 per cent), a group also more 
likely to have severe vision loss. More women 
reported a vision impairment than men (58.9 per 
cent versus 41.1 per cent) but with no differences 
in reported severity. Approximately 688,975 

(5.5 per cent) of Canadians aged 45 and older 
reported having some kind of vision limitation. 


A study completed in January 2007 for the 
National Coalition for Vision Health projects that 
over the next 25 years, the number of Canadians 
aged 40 years and older living with blindness 
and vision loss is expected to double as the 
Canadian population ages. 





International best practices were investigated, and 
consultations were held with experts in the fields of 
vision and tactility perception and with about 300 
Canadians living with blindness or vision loss (with the 
help of CNIB and the CCB). From this research, the 
Bank concluded that to be most effective, accessibility 
features should help the individual to determine the 
denomination of a bank note quickly, independently, 
privately, and with the note in any orientation and, to 
the extent possible, to authenticate the note as genuine. 
It was subsequently decided that adopting a com- 
bination of accessibility features targeting a range of 
vision loss could greatly improve the situation.* 
Specific areas for upgrading were identified: better 
features and tools to denominate; the size, font, and 
colour contrast of the numerals could be improved; 
and the bank note reader was considered unreliable, 
too bulky and heavy, and with only voice output, 
offered limited privacy. 





4 For example, tactile features could help blind individuals to denominate, 
while large numerals and greater colour contrast would help those 
with vision loss. 
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To facilitate denominating, two previously considered 
options were reassessed: different-sized notes and 
development of a raised-texture tactile feature. Options 
to further enhance the numerals and to improve the 
functionality of the bank note reader were also 
explored. After extensive industry consultations, 
different-sized notes were again judged to be very 
costly in terms of their impact on the broader public. 
Furthermore, the Bank viewed a move to different-sized 
notes as inconsistent with the trend to more automated 
dispensing and acceptance of notes in the Canadian 
market (i.e., ATMs and other note-handling equipment). 


Although the development of a raised tactile feature 
posed a number of technical hurdles, it was appealing 
because of the potential to help individuals who were 
blind to denominate bank notes without using a 
separate tool. Technical research was undertaken in 
partnership with key stakeholders and experts to 
develop, manufacture, test, and evaluate such a 
feature. Canadian Bank Note Company Limited (CBN), 
one of the Bank’s two Canadian-based private sector 
security printers, developed the approach and 
produced samples for testing. The Bank worked with 
a tactility-perception expert from Queen’s University 
to explore symbol design, aiming to maximize tactility 
within the constraints of available space, production 
methods, and limits on note thickness for machine 
handling (Lederman and Hamilton 2002). Forty-eight 
possible designs were developed, from which six 
were selected as having the most potential and were 
subsequently evaluated by a representative group of 
Canadians living with functional blindness.® The tactile 
feature chosen is a series of raised-dot patches 
formed by groupings of six dots separated by a 
smooth surface that vary by denomination, as shown 
in Figure 1.° 


To optimize the design of numerals (especially helpful 
for those with partial vision) the Bank consulted vision 
experts at the University of Waterloo. Scientific testing 
was undertaken to determine the optimal numeral size, 
font, and degree of contrast between the numeral and 
the background. As a result, notes in the Canadian 


5 The symbols chosen needed to enable quick and reliable denomina- 


tion, be easily produced, be durable in circulation, and not generate 
significant costs for the bank note-handling industry. 

6 Rather than being identified as a Braille symbol, the tactile feature 
is intended to be felt quickly as a patch that feels rough compared 
with the smoother background of the note. The scientific reasoning 
behind using the perception of texture is that the sense of touch is 
better at detecting and discriminating textures than at identifying 
raised spatial patterns. Thus it should take less time to find a rough 
patch on the note than to interpret the dots as a specific character. 
The tactile feature was not designed for those with very poor tactile 
sensitivity and acuity, for example, people with peripheral 
neuropathy resulting from severe diabetes. 


Figure 1: Raised-dot tactile feature 





Journey series feature denomination numerals on 
the face and back of the note that are about 30 per 
cent larger than those of the previous note series 
(Figure 2). The distinct colours used to identify each 
denomination were also made more vivid to reduce 
the risk of colour confusion. 


It was decided that adopting a 
combination of accessibility features 
targeting a range of vision loss could 

greatly improve the situation. 


The Bank also decided to improve the bank note 
reader, a tool that is especially helpful for blind 
Canadians living with limited tactile sensitivity (such as 
that related to diabetes). The bank note reader was 
given a more ergonomic design and is about half the 
size and weight of the previous model. It has both 
tone and vibration output modes (in addition to voice) 
to address the privacy issue that users had identified 
and to assist individuals who are deaf/blind. 


Figure 2: Improvements in numeral size, font, 
and contrast 


Birds of Canada series 


Canadian Journey series 





The enlarged numeral is 20 mm in height and is positioned on backgrounds that provide 
a better contrast. The 20 mm height is estimated to be readable by about 99 per cent of 
those living with partial vision. The numeral on the front of the note is dark on a pale 
background, while the numeral on the back is white on a dark background. 
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The annual cost of the Canadian Journey series 
accessibility program includes the cost of meeting 
the annual demand for bank note readers (about 
$0.15 million)’ and the cost of producing the tactile 
feature (about 3 per cent of the cost of the annual note 
order). The Bank also funded the development work 
for the new bank note reader (about $0.5 million). The 
enhanced colours and enlarged numerals were incor- 
porated into the bank note design at no added cost. 


Assessment of the Accessibility 
Features in the Canadian Journey 
Note Series 


The suite of features and tools introduced for the 
Canadian Journey series was intended to improve the 
accessibility of bank notes for Canadians living with 
blindness or low vision. The tactile feature and the 
bank note reader were aimed at improving access for 
blind Canadians, while the enhanced colours and 
enlarged contrasting numerals were intended primarily 
to help those with partial vision to access information 
on the notes more readily. 


To assess the performance of these features and their 
impact on those living with limited or no functional 
vision, the Bank first undertook an informal internal 
assessment of the tactile feature and later engaged 
the University of Waterloo to more formally evaluate 
the suite of accessibility features. 


The Bank’s own informal assessment of the tactile 
feature was undertaken about one year after the first 
denomination in the Canadian Journey series was 
issued. With assistance from CNIB, the Bank obtained 
feedback from a small group of blind individuals on 
their ability to detect the tactile feature on a sample of 
one thousand worn bank notes. The tactile feature 
was found to be detectable on about two-thirds of the 
notes. On the remaining one-third, the feature was 
found to be undetectable owing to the physical wear 
in the area of the feature and of the overall note.® 


Expert and user assessment— University 
of Waterloo 


In 2007, about six years after the first note in the 
Canadian Journey series had been issued and prior 
to starting work on the next series of notes, the Bank 





7 Bank note readers are made available free of charge and distributed 
by CNIB to blind individuals on behalf of the Bank of Canada. 

8 Measurements of surface roughness indicated that highly soiled 
notes had higher overall surface roughness, which could make it 
more difficult to detect the tactile feature. 


engaged vision experts at the University of Waterloo 
to evaluate the performance of the entire suite of 
accessibility features. This assessment involved 
evaluations not only by experts, but also by Can- 
adians living with blindness or low vision, and 
included identification of potential areas of improve- 
ment for the next note series (Jutai, Strong, and Hovis 
2008). The primary objective of the assessment was 
to determine whether the enhanced accessibility 
features used in the Canadian Journey series pro- 
vided functional benefits and improved the quality of 
life for people who are blind or have low vision, related 
to their ability to conduct financial transactions using 
bank notes. 


The study included an expert evaluation of the suite of 
accessibility features and tools and an assessment of 
the impact of the changes in those features on quality 
of life for blind and partially sighted individuals as they 
carry out cash transactions.? The research was 
conducted in consultation with 64 adults, 18 years of 
age and older: 64 per cent reported that they had low 
vision, and 36 per cent reported being functionally 
blind. 


Overall, participants noticed all of the changes to 
the accessibility features and tools in the Canadian 
Journey note series and felt that the changes were 
beneficial for a range of vision limitations. Not surpris- 
ingly, blind participants were more responsive to 
features that they could touch (raised dots), while 
those with partial vision were more responsive to the 
features that improved their visual perception 
(enhanced colour and enlarged contrasting numerals). 
Older people (whose tactile sensitivity diminishes with 
age) were more likely to notice the changes in numeral 
size and less likely to notice the raised dots. The 
colour-related changes were noticed equally by 
individuals with severely impaired colour vision and by 
those with normal or slightly impaired colour vision. 


Changes in the Canadian Journey note series were 
evaluated as having a significant positive impact on 
major aspects of cash transactions, including recogni- 
tion, denomination, note orientation, and, to some 


9 The Psychosocial Impact of Assistive Devices Scale (PIADS) was 
used to measure the extent to which the accessibility features 
promote good quality of life for the user: the extent to which they 
make the user feel competent, confident, and inclined (or motivated) 
to use bank notes for financial transactions. “Psychosocial” refers to 
factors within the person and factors attributable to the environment 
that affect the psychological adjustment of individuals with a 
disability. “Internal factors (the core dimensions of psychological 
well-being, which include independence, personal control, self- 
efficacy, and self-acceptance (Ryff and Singer 1998)) . . . are 
essential components of how assistive technologies users define the 
impact of their devices on their quality of life” (Jutai and Day 2002). 
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extent, authentication. All of the changes, particularly 
the enlarged numerals, enhanced the ability of those 
with low vision to recognize and denominate a bank 
note and to use it, regardless of the note’s orientation. 
The tactile feature improved the ability of blind partici- 
pants to denominate bank notes. The raised (intaglio) 
printing found on all Canadian bank notes was also 
reported to facilitate authentication for blind partici- 
pants, as well as for those with partial vision, albeit by 
only a small proportion of participants. 


Changes in the Canadian Journey 
note series were evaluated as having 
a Significant positive impact on 
major aspects of cash transactions. 


The changes in the accessibility features were viewed 
as having a positive impact on quality of life, although 
this impact was moderate, since participants felt that 
the changes made things “just a little bit better” for 
them. Blind participants tended to give the features 
more positive ratings than those with low vision, but 
the difference between the groups was not statistic- 
ally significant, nor was there a correlation with age or 
awareness of changes in the features. Scores differed 
significantly across groups defined in terms of colour 
vision, however. Those with severe impairment of 
colour vision reported greater benefit from the changes 
than those with normal or only slightly impaired colour 
vision. The changes were felt most in terms of 
improved functionality and independence. 


The impact of circulation wear and tear was also 
evaluated. Overall, participants felt that their ability to 
carry out cash transactions was unlikely to be 
affected by circulation wear. Colour and contrast 
measurements of new and worn bank notes showed 
that, although wear and tear produces a “browning” of 
the notes that reduces the contrast of the numbers, 
the changes are relatively small. The slight reduction 
in contrast could be compensated by bringing the 
note about 5 to 6 cm closer. The objective findings 
confirmed participant views that normal circulation 
wear would have only a minor impact on the ability of 
individuals with low vision to use the notes. 


Normal circulation wear had a greater impact on the 
tactile feature. Although the raised tactile feature is 
very useful for people with profound vision loss, its 
usefulness declines as the note becomes worn (a 
finding consistent with Bank of Canada observations). 


Participants described the feature as very effective 
and highly prized, but they observed that it quickly 
loses its effectiveness and dependability with modest 
wear and tear. The most common request of partici- 
pants was enhancement of the effectiveness and 
durability of the tactile feature. Nevertheless, some 
participants stated that even if the tactile feature loses 
its effectiveness over time, a few months of use is 
helpful. Some individuals try to avoid this problem by 
requesting only new notes from their financial institu- 
tion. 


The study also confirmed that the bank note reader 
was particularly useful for people with profound vision 
loss. Some users reported concerns, however, 
especially when trying to read bank notes in poor 
condition and notes in the Canadian Journey series 
compared with Birds of Canada notes. This last point 
relates to design constraints in the Canadian Journey 
series that resulted in changes that allow notes to be 
read only when the portrait end of the note is inserted 
into the reader. Notes in the Birds series could be read 
from either end. 


In summary, the University of Waterloo study indi- 
cated that the features in the Canadian Journey series 
had improved bank note accessibility for Canadians 
with a variety of vision limitations. The new accessibil- 
ity features have significantly increased their ability to 
conduct cash transactions and have enhanced the 
quality of life for people with all levels of vision loss. 
The study recommended that the suite of features be 
retained for future series of bank notes but that 
improvements be explored in an effort to optimize 
them. Specifically, there is a need to increase the 
durability of the tactile feature and to permit both ends 
of the note to be read by the bank note reader. 


The next generation of bank notes 


In light of the Bank’s commitment to providing barrier- 
free access to currency and to continuously improving 
the quality of Canada’s bank notes, this feedback 
from experts and from Canadians living with blindness 
and low vision is being considered in the development 
of the next generation of bank notes. The Bank 
intends to include reading codes at both ends of 
notes in the design of the next note series and is also 
exploring options to improve the durability of the 
tactile feature—at the same time considering and 
balancing any trade-offs in security, durability, and 
cost. Thus, the next series of bank notes is expected 
to include distinct vivid colours, large contrasting 
numerals, a more durable tactile feature, and 
improved functioning of the bank note reader. 


Conclusions 


The Bank of Canada’s approach to providing access- 
ible bank notes for Canadians who are blind or have 
low vision reflects the Bank’s commitment to provid- 
ing barrier-free access to currency. The goal of bank 
note design and development is, as always, to provide 
all Canadians with bank notes that are secure, readily 
accepted, and that can be confidently used to carry 
out cash transactions. The Bank’s objective is that the 
final bank note design reflects a combination of 
features and materials that meet the Bank’s key 
performance criteria and also meet the needs of a 
wide variety of bank note user groups. The develop- 
ment of Canadian bank notes is based on a proactive 
and effective process of continuous improvement that 
relies on scientific and empirical research, together 
with direct feedback from bank note user groups and 
experts. The cycle is non-stop and clearly focused on 
the Bank’s objectives. Features in the current note 
series are evaluated, opportunities for improvement 
are identified, needs are defined, and potential 
solutions are developed and tested. 


Relationships and partnerships with both bank note 
user groups and experts are important to the Bank 
and are critical for success. By working closely with 
its stakeholders, the Bank obtains key information 
about which features are working well and where 
opportunities for improvement exist. In some cases, 
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Bank of Canada Publications 





Unless noted otherwise, all publications are available in print and on the Bank’s website: <http://www.bankofcanada.ca>. 


Monetary Policy Report (quarterly: January, April, July, 
and October) 


Financial System Review (June/December) 


Bank of Canada Review (quarterly; see inside cover for 
subscription information) 


Business Outlook Survey (quarterly: January, April, July, 
and October)* 


Senior Loan Officer Survey (quarterly: January, April, July, 
and October)* 


Speeches and Statements by the Governor 


Bank of Canada Banking and Financial Statistics 
(monthly)* 


Weekly Financial Statistics (published each Friday)” 


Renewal of the Inflation-Control Target: Background 
Information 


Annual Report 


A History of the Canadian Dollar 
James Powell (available at Can$8 plus GST and PST, 
where applicable) (2005) 


Souvenir Books 


Beads to Bytes: Canada’s National Currency Collection** 
This volume explores the role of money in society through 
the lens of the National Currency Collection, an 
extraordinary repository of coins, bank notes, and related 
paraphernalia from around the world. (2008) 


More Than Money: Architecture and Art at the Bank of 
Canada** 

A tour of the head office complex, highlighting the 
architecture, interior design, and decoration, as well as 
elements of restoration and preservation. It also features 
pieces from the Bank’s art collection. (2007) 


The Art and Design of Canadian Bank Notes** 
A journey behind the scenes to explore the demanding 
world of bank note design. (2006) 


The Bank of Canada: An Illustrated History** 
To celebrate the Bank’s 70th anniversary, this book depicts 
the history of the Bank from 1935. (2005) 


The Transmission of Monetary Policy in Canada 
(1996, Can$20 plus GST and PST, where applicable) 
Available at <http://www.bankofcanada.ca/en/res/other/ 
herm-98.html>. 


The Thiessen Lectures (January 2001) 
Lectures delivered by Gordon G. Thiessen, Governor of the 
Bank of Canada 1994 to 2001 





* Available only on the Bank’s website. 
** Each Can$25 plus shipping costs. Sample pages are available on the Bank's website. 


A Festschrift in Honour of David Dodge’s Contributions 
to Canadian Public Policy (2009) 


Bilingualism at the Bank of Canada (published annually) 


Planning an Evolution: The Story of the Canadian 
Payments Association, 1980-2002 
James F. Dingle (June 2003) 


Bank of Canada Publications Catalogue, 2008 

A collection of short abstracts of articles and research 
papers published in 2008. Includes a listing of work by Bank 
economists published in outside journals and proceedings. 


Conference Proceedings 

Conference volumes published up to and including 

April 2005 are available on the Bank’s website. Print copies 
can be purchased for Can$15 plus GST and PST, where 
applicable. Papers and proceedings from Bank of Canada 
conferences, seminars, and workshops held after 

April 2005 are now published exclusively on the Bank’s 
website. 


Technical Reports, Working Papers, and Discussion 
Papers 

Technical Reports, Working Papers, and Discussion Papers 
are usually published in the original language only, with an 
abstract in both official languages. Single copies may be 
obtained without charge. Technical Reports dating back to 
1994 are available on the Bank’s website, as are Working 
Papers back to 1994. 

Discussion papers deal with finished work on technical 
issues related to the functions and policy-making of the 
Bank. They are of interest to specialists and other central 
bankers. Discussion papers for 2007-2009 are available on 
the Bank’s website. 


For further information, including subscription prices, 
contact: 


Publications Distribution 

Communications Department 

Bank of Canada 

234 Wellington St. 

Ottawa, ON 

Canada K1A 0G9 

Telephone: 613 782-8248 

Toll free in North America: 1 877 782-8248 
Email address: publications@bankofcanada.ca 
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